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I have been conducting research on hyaluronic acid tjhyaluronan or HA) since 1979. The 
initial test that ( used for determination of molecular weight was intrinsic viscosity. intrinsic 
viscosity has been the "gold standard" for determination of molecular weight of polymers ami 
remains as such {still in use) today. Suppliers of HA report intrinsic viscosity on their 
Certifies of Analysis. Enclosed are Certificates of Analysis {Exhibits 1 and 2) for the Ltfecorc 
Biomedical product (listed in the specification on page 16, line 25+ of Applicants WO 
00/44367.) and the Collaborative product (cited In Examples 25 and 26 of the present invention). 
They both list iroinsic viscosity which is the basis upon which I purchased (and still purchase) 
the HA for use in the present invention. 

Throughout ray research on HA, 1 developed several methods for molecular weight 
determination. One used the dextran standard. I found this standard to provide inconsistent 
results. I then switched to the protein standard which was more consistent than the dexiran 
standard. The protein standard correlates directly to the intrinsic viscosity. Therefore, I consider 
the protein standard and intrinsic viscosity superior indicators lor molecular weight 
determination of HA. This is not just my opinion but is shared by one of the leading HA 
researchers. Dr. Torvaxd Laurent. In a CIBA Foundation Symposium on "The Biology of 
Hyaluronarr" (John Wiley and Sens 1989), the following question, was asked by Dr. Warren 
Knudson: w 'Are there other standards besides HA oligosaccharides that would be easier to use 
for siring B A, such as dextrans?" Dr. Laurent responds: "The calibration curves for uextran and 
hyaluronic acid and chondroitin sulfate are very different. You cannot use dextran." A copy of 
the cited page is attached as Exhibit 3. 

For the research leading to the present invention, and at the time that ! worked on the 
present invention, i purchased HA from suppliers that based molecular weight on intrinsic 
viscosity. At my laboratory, I tested the molecular weight of the HA based on the protein 
standard rather than the dextran standard. 
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The Examiner cites Turiey et a! (WO 9" '25051, 1997) as disclosing a product comprising 
a hyaluronic acid fraction having a molecular weight in the range of about. 30,000 to 2 million 
Daitons (.page 5, lines 4-28), It should foe noted that within this statement is the qualification ou 
line 23-2"/ " detected by Dextran Standards (which corresponds to between about 9,000 dalloos 
and about. 600,000 daitons delivered by the Protein Standard using the conversion factor of about 
3.3')." The claims of the current invention recite the composition as having at least one fraction 
with a molecular weight > 1,000,000 daitons, which was measured using a protein standard and 
purchased on the basis of its intrinsic viscosity, the latter being a more universally used 
measurement of the molecular weight of polymers, including HA. and statistical iy correlates 
with the protein standard as shown In the graph below (Figure Ik Certificates of Analysis 
- v h*-' *m L rr ^ es o 4 o\Jlv«d .uc <?w furiey et a! and at present) list the intrinsic 
\r ^; t - i , <■ o\ o^ .err ^ocnhn v\e,U't 

Intrinsic viscosity is listed routinely in Turiey where it appears that she is listing the 
testing reported on the Certificates of Analysis from her suppliers (see page 7, line 15, where the 
Intrinsic Viscosity is stated as 4.5 - 1 1 dL/g; page 8, lines 10-1 3, the Intrinsic Viscosity is stated 
as 10.0 and 14.5 deciliters per gram and the molecular weight based on the Intrinsic Viscosity is 
500,000 to 800,000 daitons; page 9, lines 9-13, the Intrinsic Viscosity is between 1 1.5 and 14.5 
deciliters per gram and the molecular weight is 600,000 and H00,000 daitons based on the 
Protein Standard and intrinsic Viscosity; page 11, lines 18-19 a preparation from Lifccwc™ 
Biomedical is described as having a Viscosity Average of <750.000 Daitons using a Protein 
Standard). In fact, every preparation cited identifies the Intrinsic Viscosity, Viscosity Average 
and/or Protein Standard-. 
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Intrinsic Viscosity of HA is related to the molecular weight using the art-known Mark- 
Houwink Equation, 
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Mark-Houwink Equation: 
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perfect correlation is 1 .000. 
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rinolly. on page 12. lines 11- 15, Turicy ckan> teaches away ftom esc oi' molecular 
weights ofl ,000.000 daltoss or greater. "Recently, ii has been found ihal large molecular weight 
h>aluronic acid having a molecular weight exceeding about 1,000,000 daltoas, self-aggregates 
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and thus., does not interact very well with HA receptors. Thus, the higher molecular weight 
hyaluronic acid should be avoided (such as Healon™)"- 

Previously, the Examiner states that: 

The molecular weight of the hyaluronic acid can range from 30,000 to 2.000,000 Daitons. 
thereby encompassing all of the molecular weight fractions recited in the rejected claims. 

The Examiner's technical analysis confuses the protein and dextran standards, it is wei! 
known in the art that 30,000 to 2,000,000 Daitons using the dextran standard of Turley is well 
below the 1 ,000,000 daiion limitation using the protein standard. For instance, 2.000,000 Daitons 
U3 i rilf ; the dextran standard is about 650,000 Daitons using the protein standard. See page 25 of 

Turley. 
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Karch K. Bk>wd, Ph.D. 
ChiefTcchaoiogy Officer (Partner & Secretary; 
Derma! .Research Laboratories, Int. 



7 



MSW/kdm 



Dried Sodium Hyaiuronal'e, pH 4.0 Process 



Lifeccre SSowedica', inc. 
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OepL'Dt-ite' Quality Gontroif5/14/1S98 
QA/DsiT 5/19/1396 



Purpose and Scope 

To riefsrie the lasting and specifications for Dried Sodium Hysluronate, pH 4.0 Process, rVSeciical Grade. 

Chemical Structure 

[-■p-Sodium Glucuronic Actd~{1 ~\ ►3)-p-N-Acatyi Giucosami:ne-(1->4)-}. 1 

Acc eptanc e Criteria ___________ _________ 



Test ] Method 


Specification j 


Intrinsic Viscosity 


QATM 136 


13.2 di/g (MW1.1 X 10 e ) I 


Endotoxin 


QATM G92 


0.07 BJ/mg NaHy maximum 


Biob-; rden 


QATM 208 


< 100 cfu/g | 


Micoblai kSentfiicatiors 1 




QATM 075 


None of the following observed: £ cot \ 
Pseiidomanss aeruginosa, Staphylococcus j 
aureus, SaitncneSln sp. & Slreptococcus j 
pyogenes \ 


Water Content 


QATM 25S 


< 10.0% | 


pH (1% solution in wav=r) 


QATM 021 


6.2 -7 8 | 


Osmolality (1% solution in waier) 


QATM 059 


75 mOsm/kg maximum j 


Visual Abearance 


QATM 071 


White to off white. Huffy to smalt gra;n j 
powder j 


Odor 


QATM 071 


None [ 


i.R Spectrum HOOO-SCO : ) 
(1% s»i:jiion in water) 


QATM 081 


Matches Standard j 


UV-ViS Spectrum (820-1 9Gnm) 
f1% sviytion in wafer) 


QATM 086 


Matches Standard | 


Nucleic Add (1% solution in water) 


QATM 086 




Kyaluroosdsse sensitivity (1% solution Irs water} 


QATM 065 


; A260 .< 0.5 j 


| Acstste Concentration 


QATM 030 


1.0 % maximum ~ Meets Standard j 


i Protein Concentration 


QATM 001 


0.1% maximum -- fleets Standard \ 


| Bhanoi 


QATM 229 


0.5% maximum - Meets Standard \ 


j isoproparsoi 


QATM 229 


0.5% maximum ~ Meets Standard i 


jltetnano? 


QATM 229 


0.25% maximum - Meets Standard ■ 



Continued on next page 



1 Ms'crc&la* identification is necessary only if rotoroorgsnisms were IwntJ using QATM 
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^Document CoritiOl UssOpiy} 

Lot Number 2-'i 022-5 



Document last saved: 5/20/1996 
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Acceptance Criteria (continued) 



j est 




Specification 


Arsenic 


! SOP 901 1 


2 ppm maximum - 


- Meets Standard 




Cadmium 


| SOP 301 j 


5 ppm irisxicnifPi - 


- Meets Standard 




Chrorruu.r. 


j SOP 9011 


5 ppn*: rnaxirnu'fn - 


- Meets Standard 




Cobak 


j SOP 9011 


1 0 pom maximum 


— Meets Standard 




Copper 


! SOP 901 1 


10 ppm maximum 


- Me-ets Standard 






! SOP 901 * 


5" ppm maximum 


- Meets Standard 




Lead 


1 SOP 301 ; 


Q ppm maximum 


- Meets Standard 






j SOP 901 1 


1 0 ppm maximum 


•» Meete Standard 




Niche! 


j SOP 9011 


5 ppm maximum ■■ 


■ Meets Standard 





Additional Information 



Sampling Plan 


| Sampie per MPR 0059 tar OG Testing and Archiving 


Storage Requirements 


U-15*C j 


Retest Date 


| per SOP 0340 | 



References 

?APR 00->9, Vac rum Drying and Packaging of Sodium Hyalu'cnate 

CATM 001 , Froie-n Assay 

OAT1M 021, Hydrogen Ion Concentrator; {pH} 

OATiVi 030, Acetic Acrd T"esi 

QATM 055, Hy'siyroriidasfc Test for Hyasurcnan 

OATM CG9, Soiuilorj Osmciafity 

Qfi-TM 07 f. Sensory Testing for Raw fvlatedsSs. in-Procers, Fins! Products and NaHy Powder 
OAT'vl C75 Microbial Differentiation/identification 
GATM 061. identification by !nj>3-'ed Spectroscopy 
QAT-Vl 086 UV/ViS Scan arse Optics. Density 
QAVM 092. Photometric Endotoxin Assay 

QATiV; 136. Determination or intrinsic Viscosity and Average f/olecusnr Weight 
QATM 203, Aerobe Plate Count. wrS Yoaste snd Mold Count 

&ATM 220, Alcor oi Quantification of NaHy Powder By Gas Cnrorrsaiogfaphy With Headspaee Sampler 
QATrVt s.55. Moisture Determination using MM710 infrared Gauge 
SOP 03-0, E>-pir?!t:on Qatioc. and Monitoring 
SOP 90* 1, Outside Lab Tasting of Materials 



Document last saved; 5/20/1 996 




H"<J«d grade, ^iw i5T55s![ta? origin Esisueria?s sssed to produce ihh; product, j 



ijynamic viscosity a: + 25' 5 C ( ; .0 % gel in water, dried basis): 9000 to 4500O cps (3rookfk-;d viscometer LV DVI, Spindle | 
N° 3. speed 1 5 RPM). HA in powder form. | 



CONTROLS 


, _ SiOTICATiqNS 


SOP | 


Routine coafcroSs required by she irsiKtsmisr 








«iiubte in water, oncticaUy imohibfcln 


"~ 1 

1 
1 


.fdefi!ir«Mii«n{lRaoeoln:rr.) 


Compiles 


. 1- ...j 


U^ntirK^ion^^? j Positive 


Co&&-075 j 

Coilab-003 


VApnearanoe of -he solution (1.0 % solution, dried) 


Clear 
. ^ 0.050 n i 


.f>H<i.O %AH Na in wale*, diieti) 


6.0 to *.0f+). 


Coiiab-009 | 


. Intrinsic viseosuy at 2d'"' C 

(Ubbdohde. BP nseihod) 


20.00 to 26.00 Gife (*) 


Coiksb-02! | 


. Dynamic viscosity at + 25°C 

(S .0 % aqueous solution / dried basis - Brookfieid 

.^^i-V.DVl, Sph^le N" 3,^.1.5 RPM! 


? 000 to 45 000 ops 


Collab-OM | 


, Nucleic acid: 


<o.:>50f*} 


Co!iab-0i0 | 


• piV H r :; ; _ _ — 


_J££I^>t} 




. CNcrkte 




Coflab-0i7 j 


. Loss on dry ins 


... _*P-o>i*J 


Collab-007 j 


^•ouiviabl^rob^ 


^.Mcnj/gi-> 




. AH Na content (or; dried; 


.m^j^^i 




ScseRlifiirdafca collected t>n rasjdows bstc&es {« 








nW e curved 




Note 

C^°GH 




Co«aW)38 | 



f*) Routine Testing 
{*'*) Customer's reqii 
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,4 ^VfeF-/«fersc/fefice Publication 



1989 

JOHN WILEY & SONS 
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CON fROLS 


SO? 


. SPECIFICATIONS 




. Pfi-teisis ( ' S. lb. ■ I OWRV mciiiodt (*} 


CH.AB-012 




u. 10% (w/w) 


. Proidn^ { BR'RFT meihocT> (*} 


Adapted 
CM AB-fi*>0 




0.02 % {v/\v) 


. Size Exclusion Chromatography {,2.2.30.) 
- R ratio 

"'i Nu' ^'m!' ill 


Ci-LAB-029 




1.82 x \(f Dakon 
0.5 §0 
1.50 
0.91 % (w/w) 


; ' J v ^ i- -')>' » ort » »■ 


1 Aaulms Laboraion- Manager 


Decision 


\j 1UV1 j M.DAVID 


Date: 12/06/2003 


(■n proicm sTandard: aibuiak bovine R fbr Protein determination 

f*» Prou-in standards fbr Size Exclusion Chromatograph* (IgM. Thyroglobuliiu G*mv t 
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39{1) European Patent Convention). 
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Description. 

BACKGROUND AND FIELD OF THE INVENTION 

s [0001 1 The Invention relates to a pharmaceutical composition for preventing and treating diseases and conditions of 
mammals associate with the adhesion, metastatic ar---i coronary cascades cxjrr-prisiny complex carbohydrates, which 
composition is applied orally or mucosaily on a repeated basis and comprises complex carbohydrates as the sole active 

ingredient 

[00021 Complex carbohydrates, for purposes of this Invention are defined as any polymer comprising more than two 
'£> sugar rncisiies Including such classes of compounds as polysaccharides and oligosaccharides. Polysaccharides delude 
mucopolysaccharides and man-nans whereas oligosaccharides are comprised of branched polysaccharides such as 
siasyiated sugars including mils sugars. 

[GO031 Mucopolysaccharides are glycosamlnoglycsns which can be obtained from numerous sources (e.g. rooster 
oornbs, trachea, umbilicaf cords, skin, articularflyids and certain bacteria such as Streptococci spp}. Mostoiycosartiinogty- 
"'5 cans (hyaluronic acid, chondrcitin sulfates A, B, artd C, heparin sulfate, heparin, keratan sulfate, dermatan sulfate, etc.) 
are composed o? repeating sugars such as n-acetyiglucosamine, glucuronic acid and n-acetyi gal3ctosarr:i;ie (these are 
known as non-suifated giyccsaminoglycans) if such giyccsaminoglycans contain suifur groups they are known as 
sulfated gh/cosaminogjycans. 

[00041 Mannans are ;nannose--based polysaccharides which are normally extracted from plants. The most noteworthy 
20 is acemar*.nan which is a beta 1 ,4-ilnked aesfyla'sd manner! extracted from the Aide Vera plant (Aloe barbadensls Miller). 
This plant has been thought for centuries to have certain healing powers. Not until the 1980s was the active Ingredient 
isoiaiad and proven to have an effect on the immune system (see J. Pharm. Sci., 73 (1), Jan, 1S34). Slslylated sugars 
are oligosaccharides which contain sialyl groups (e.g. sialic acid) and often contain, fucose. Sialyl Lewis* and Its derivatives 
are examples from this group (Tyrell et ai, Proo. Ha'!. Acad. Sci, USA, 88, Nov. 1991). At present, this oligosaccharide 
25 is so difficult to prepare/obtain that the cost Is prohibitive and limits research activities to determine Its mechanism of 
action. Seme of the milk sugars (aiso called hsxsoses) are also incorporated in this general class of compounds. 
Examples cf these are dlfucosyilacic-N-hexaose a and b, Dislaiyi-mortcfucosyllacto-N-nsyacse arid tnonofucosyiiaoto- 
M-h9<sao.5& l. i = r and II (obtainable from Oxford Qtyoosystems, Inc.) 

[S005] Heparin, hyaluronic acid and chondral tin sulfate are the moss- studied complex carbohydrates. T hey fall in the 
30 class called mucopolysaccharides or glyeosaminogiycarts. Heparin has been used for a number of years as an antico- 
agulant Hyaluronic acid has been used therapeutically since the 1 9?0s as a replacement for the vitreous humor of the 
eye post surgery and, more recently, as replacement for joint fluid in arthritic joints. An extensive discussion of lis various 
utilities is found in U.S. Pat. No. 4,141,373 to Salazs, The mode of action for hyaluronic acid Injected directly into joints 
for treatment of arthritis has been proposed to be lubrication and replacement of the degraded joint fluid with highly 
3S viscous hyaluronic acid {see J. Sone Jt, Surg. 5<1A, i9<'2}. High molecular weighty, 000,000 deitons) and high viscosity 
have been reported to be critical. (For purposes of this application, all molecular weights are expressed as saltans. The 
unit designation wii! not be added hereafter.} 

10008] in the 1980s, it was discovered that cnondroitin sulfate, or poiysuifated giycossminogiycan (known by its com- 
mercial name as AOEQUAN) could be injected intramuscularly for reduction of pain and inflammation associated with 
*3 arthrosis cf horses. Ths; mechanism of action of this glyoosamlnoglycari has bean speculated to be inhibition of certain 
degradative enzymes present In the joint fluid which are up-regulated by trauma. 

{0007} in the 1390s, chcndroitln suifate had developed Into a popular nutritions: supplement being used extensively 
to treat joint disease. Such treatment requires oral doses between 1000 and 3000 mg/day of for humans. Even with 
these high doses, relief from joint pain often takes 8-3 months. 

4$ [0008] Sri 1959, It was discovered that Intravenous, intramuscular or subcutaneous delivery of hyaluronic acid could 
reduce the pah of arthritis (U.S. Fat, Ho. 4,808,578 by Senate et ai) when the hyaluronic acid was delivered remote to 
the site of the arthritis (not into the joint). This patent specifically states that She hyaluronic acid is administered remote 
to the site and that the hyaluronic acid must be of high purity (>99% pure hyaluronic acid). Schnitzel ai. does not disclose 
or suggest the use of hyaluronic acid In combination with essential oils, use of other complex carbohydrate macromoi- 

5f ecuies, oral application or mucosal application. Sehultz at al. specifically teaches away from use of lew purity complex 
carbohydrates. 3y Sow purity is mean; complex carbohydrates that would he considered food grade or cosmetic grade, 
which could be «93% pure and could contain such contaminants as endotoxins, llpoteichoic acids, proteins, nucleic 
acids, etc. The low purity hyaluronic acid or salt thereof useful in the present invention {<98% pure hyaluronic acid) can 
be of a cosmelic grade or food grade which can contain up to 5% contaminants. Such material would not pass the owl 

ss monkey eye test used to select high purity hyaluronic acids and salts thereof (described by Baiazs In U.S. Pat. No, 
4.14 1 ,973) in that it would produce an inflammatory response in the eye. It aiso would not pass the horse joint Injection 
test described by Schuitz et si .'U.S. Pat. No, 4,808,578). However, it does not produce a reaction when applied to -he 
sscfn cr mucous memaranes of mammals including humans, dogs, cats, horses, cattle, swine, rabbits, guinea pigs and 
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mice. 

{08091 The importance of high molecular weight for effectiveness of hyaluronic acid in the treatment of arthritis is 
emphasized by Salazs (U.S. Pat. No. 4,141,973) and m s publication by Howard and McSfrarth (see The Compendium, 
15(3), March 1993) who summarize several ciinlcai studies conducted to determine the most efficacious molecular 

5 weight range of hyaluronic acid injected intra-articuiarlyto treat traumatic arthritis in horses. The conclusion from these 
studies is that hyaluronic add with a molecular weight beiow 1 X 1 0 6 is not as effective as hyaluronic acid with a molecular 
weight above this value. More recently, deiia Vaile et al (U.S. Pat. No. 5,158,331} claimed that there are two distinct 
phsrraacoioglcaliy active molecular weight ranges of hyaluronic acid or salts thereof. These moieties are utilised sepa- 
rately (purified one from the other) and defined as 50.000-100,000 (Bylastine) and 500,000-730,000 {Hylectin}. Hyiastjrie- 

'0 is specified for use in wound healing while Hylectin is specified for use in ocular surgery, 

[0010] Whereas 8aia2s (U.S. Pat. No. 4,141.973), Schuitz (U.S. Pat, No. 4,808.578} and deiia Vane (U.S. Pat. No. 
5,166,331) aii specify use of highly purified hyaluronic acid and whereas Baiazs. (U.S. Pat No 4,141 ,373) discards the 
fractions containing hyaluronic: add or their salts having molecular 'weights less than 750.000; and whereas deiia Valle 
(U.S. Pat. No. 5,166.33") discards impurities having rr-oi ecu iar weights less than 30,000 and does ncs use hyaluronic 

55 acid w:th molecular weights between 1 00,000 and 500,000 and, thus, specifies use of dearly-defined molecular weights 
of hyaluronic acid for topicai or ocular use; and whereas Schuitz prefers use of hyaluronic acid with a molecular weight 
between 1.2 X 10 3 and 4.0 X 10 6 In topicai formulations, we have discovered that all molecular weights of complex 
carbohydrates such as hyaluronic acids orsaits thereof and all purities of these compound;; are useful in oral or mucosa! 
preparations for the treatment of numerous diseases and conditions. 

23 1001 1] The most recent studies on hyaluronic acid discuss treatment of various hypes of cancer with very large doses 
of this macromciecuie (Faik, WO 37/40841). The Faik application suggests that doses should exceed 750mg. per 70 
kg person, preferably, exceeding tg. per 70 kg person. Such doses are given intermittently post diagnosis and sue not 
suggested to be preventative or administered in low doses. Additionally, it is clear that the sodium hyaiuronsie of Faik 
needs to be pure snough for Injection even though oral administration is used in addition to intravenous injection. 

2$ {3012] The Adhesion Cascade was first descnoed In the early iSOOs. in a summary by Adams and Shaw (The Lancet. 
.343, Apr. 2, 188^} the adhesion cascade which is stimulated when trauma occurs is divided into four sequential steps 
of tethering, triggering, strong adhesion and motility. Tethering interactions are mediated by a family of three iectin-like 
carbohydrate-binding molecules (selectins). These Interactions are strong enough to cause the leukocytes to roll along 
the blood vessel walls to the site of trauma instead of flowing freely through such vessels, but not strong enough to 

32 cause these leukocytes to slow down. The triggering response is stimulated ay factors such as cytokines and mediated 
by adhesion molecules called iniegrins. intecnns. by themselves, do not bind well to epithelium. However, when activated, 
integrals promote strong adhesion of the leukocyte to the epithelial surface. Leukocytes bind to She epithelial ceils via 
their receptor sites such as C044, CD31 , etc. During strong adhesion, the interaction of these Integrins with their iiqands 
on the surface of the leukocytes are responsible for cessation of movement and flattening of the leukocyte. Finally, a 

35 process Involving VCAM-1 and LFA-1 and other such integhns allows leukocytes io pass between endothelial cell 
junctions and Into tne tissue that has been traumatized. Collection of leukocytes at the Site of trauma produces inflam- 
mation which Is then followed by pain or other sequelae, 

[0013] The present invention is based upon the premise that complex carbohydrates, including Sot not limited to 
giycosaminogiycans, bind to ths receptor sites on leukocytes SfocKing their ability to tether to the blood vessel walls thus 
40 inhibiting the motility and interrupting the Adhesion cascade. 

[0014] Ths metastatic cascade is very similar to the adhesion cascade, if lias been proposed that tumor cslis of si! 
types contain CC4-1 receptor sites on their surface. These CD44 receptorslf.es appear to be involved In metastasis 
functioning similar to the receptor sites on leukocytes - tethering the tumor ceils to the blood vessel wail and providing 
the motility necessary for movement from one site to another in the mammalian body. Once again, it Is the premise of 
the present invention that complex carbohydrates, including but not limited to gtycosaminogiycans, bind to the receptor 
sites on tumor ceils blocking their ability to tether to the blood vessel walls and inhibiting the motility which, in turn, 
interrupts trie potential for metastasis. 

[001 5] A Coronary cascade has recently been describee in the Harvard Health Letter (December 1 S39. pg. 4-5). This 
cascade leads to ths development of heart disease and stroke by causing plaque formatter: In the blood vessels. The 

so theory is cased on tne premise that there are stable and unstable plaques produced on blood vessel walls. Unstable 
plaques are "swarming with T cells and macrophages" causing inflammation and make these plaques unstable. The T 
cells are described as sending macrophages a signal to release a protein called tissue facto.- which "spills out and 
encounters circulating blood, attracting platelets and triggers formation of a dot thai quickly blocks up the artery". The 
compositions of this present invention are believed to inhibit the macrophages from infiltrating Into the unstable plaques, 

55 thus- preventing and treating heart disease and stroke. 

{201 §) It is unexpected that complex carbohydrates of the present invention could be administered orally or mucosaliy 
in low doses to inhibit ths various cascades preventing and treating such a broad spectrum of diseases and conditions. 
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OBJECTS AND SUMMARY OF THE INVENTION 

f001 7] Aifheugh not bound by any theory, the invention relates to a prsarmaceuttcat composition tor preventing and 
treating diseases associated with the Adhesion and Metastatic cascades comprising complex carbohydrates, which 
» composition is app^ieci orally or mucosally on a 'epeated basis and comprises complex carbohydrates as the- sola active 
ingredient. 

[0018] More specifically, this invention describes a mechanism by which Inflammation, including diseases arid condi- 
tions associated therewith . tumor growth , tumor metastasis and/or allergies and ai ergy-reiated diseases can be prevented 
or treated. 

io [031.8J I t is understood that this invention describes the prevention and treatment of numerous diseases and conditions 
including but not limited to arthritis (osteoarthritis and rheumatoid arthritis), gastritis, colitis, esophagitts, bronchitis, sore 
throat, tonsilltis tendonitis, fibromyalgia, sunburn, hsat burns, temporomandibular joint (TlvlJj condition, dental pain, 
itchsng associated w;th allergies and hypersensitivitv, poison ivy, asthma, anaphylaxis. Attention Deficit Hyperactivity 
Disorder {ADHD;, plaque formation associated with heart disease and stroke, increased degradation of spinal nerves 

15 post spinas cord injury, adhesion formation post surgery, scar formation post surgery, wound healing, deeubutis ulcers, 
ganglion formation. Alzheimer's disease, HIV. cancer, Diabetes, skin problems such as acne, psoriasis, wrinkles, and 
even hair toss. 

$023] Such prevention and treatment are accomplished by orally or mucosaiiy applying complex carbohydrate;; without 
essential Oiisi to mammals :n an amount and number of applications so as to be effective in preventing and treating the 
20 target disease or condition. It is proposed that such prevention or treatment results from blockage of the Adhesion, 
Metastatic, or Coronary cascades. 

[0021] The delivery of these compounds to the site of trauma Is accomplished by oral delivery of said compounds 
whereby the compounds are coaled with protective oral delivery materials such as hydrcgels, carsopois, etc., or de ivered 
without a ooatr-g wherein the complex carbohydrates are the sola active Ingredlentsfe.g. without the essential oiifs) 
being present as art active ingredient;, and/or delivered mueosaSly where;h the complex carbohydrates are the sole 
active in gradients (e g. without the essential osl(s) being present as an active ingredient). 

[0022] Mucosa! delivery includes but is not limited to application of the compounds to the mucous membranes of the 
nose, ayes, mouth, threat, gums, tonsils, eyes, esophagus, stomach, colon, rectum, vagina, or any other mucous mem- 
brane, 

30 fG023] It Is a further advantage of this invention that uitrspura or purified complex carbohydrates do no; need to be 
used. Therefore, cosmetic or food grade complex carbohydrates, are acceptable for use to prevent or treat the above 
diseases or conditions if they are applied orally or mucosally. The preferred complex carbohydrates of this invention are 
mucopolysaccharides (giycosamlnGglycans) Including hyaluronic acid and salts, sulfates or derivatives thereof, chon- 
droitin sulfate and poiysuifated forms, salts or derivatives thereof, sialyl Lewis" and salts or derivatives thereof, heparin 
and sulfates, salts or derivatives thereof, dermatan, and sulfates, salts or derivatives thereof, keratin and salts, sulfates 
and derivatives thereof, ss well as combinations of the above. The most preferred complex carbohydrates are hyaluronic 
acid including salts, sulfates, esters, or derivatives thereof, chondroliln sulfate incl jding poiysuifated forms, low molecular- 
weight heparin including salts, sulfates and derivatives thereof and sialyl Lewis* including salts and derivatives thereof 
and combinations of the above. 

*" f £0024} it is an additional discovery that ell sbtes of complex carbohydrates are effective in this Invention. Therefore, 
glycosamlnogiycans, including chondroKin sulfate, heparin and hyaluronic acids of molecular weigh*.: <1,Q00. between 
500,000 and 4.000,000, as weii as above 4,000,000 are effective and non-reactive. 

f0025] Additionally, it is a discovery fh3t mseromoiecuies {molecules with a molecular weight >1 000) can be absorbed 
mucosaliy without the assistance of a delivery system 2nd that said mucosally- absorbed macromoieoules are effective 
*$ ai low doses. 

[0028] Finally, it has been discovered that the Adhesion cascade which when stimulated by trauma, an allergen or 
other -rigger mechanism which results in build up of leukocytes at the Site of trauma or the trigger Site can be blocked 
by delivering the complex carbohydrates of this invention . 

[0027] Therefore, it has unexpectedly been found that essential oils when formulated with complex carbohydrates 
50 including polysaccharides, oligosaccharides, siaiyiated sugars, glycosamir-oglyoans or even monoclonal antibodies spe- 
cific for the Adhesion or Metastatic cascades, can effectively treat the above-mentioned diseases and conditions when 
applied topically, oraiiy. or mucosally, 

{0028] Neither the complex carbohydrates nor the essentia! oils alone, when administered iopicaily (e.g. topically as 
used In the present application doss not include orally or mucosally} ort the site of pain and Inflammation, produce a 
ss significant preventative or therapeutic affect. However, when combined in the mixtures described herein, there is a 
definite therapeutic effect wfc:c:h can be feit within 30 minutes of the application. 

{0029] Even more unexpectedly, it has been discovered that the complex carbohydrates eicne can be applied crafty 
or mucosasiy without essential oils to obtain an even better response (prevention or treatment) with a smaller dose, 
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£0030} This invention also encompasses a composition of matter comprising complex carbohydrate macromoiscuiss 

as the sole active ingredient (s.g. without the essentia} oitfs) being present as an active ingredient), applied oraiiy or 
mucosaily to inhibit the Adhesion, Metastatic or Coronary cascades thus preventing or treating numerous diseases and 
conditions related thereto. 

5 £O031J rViacfomoiecuies as used herein means any molecule with a molecular weight >1 000. Mammals as used herein 
includes humans, dogs, eats, horses, cattle, swine, rabbits, guinea pigs, mice, and aii other mammalian animals. 

DETAILED DESCRIPTION OF THE INVENTION 

'0 [00321 As discussed above, there have been no previous investigations describing use of complex carbohydrates as 
■he sola active ingredient (e.g. the without essential oii{s} being present as an active ingredient) to prevent and treat 
diseases associated with the Adhesion, Metastatic and Coronary cascades when delivered oraiiy crmucosatfy, especially 
in low doses. By low doses is mean: from 0.00005 mg/kg k> 50 mg/kg, preferably from 0,005 mg/kg to 40 mg/kg. more 
preferably from 0.05 mg/kg to 20 mg/kg. The diseases and conditions that are preventable or treatable accorclng to this 
?5 invention {e.g. composition using the present active ingredient (complex carbohydrate) without essentia! oi-fs)} include 
but are not imiied to arthritis (osteoarthritis and rheumatoid arthritis), gastritis, colitis, esophagiiis. bronchitis, sore throat, 
tonsiliiis, tendonitis, fibromyalgia, headaches including migraines, pancreatitis, vaginitis, hemorrcids, sunburn, heat 
bums, TMJ, denial pain, gingivitis, dental caries, post surgical pain, menstrua: pain, anaphylaxis, pain prior to and dunng 
childbirth, itching associated with allergies and hypersensitivity, poison ivy, asthma. Attention Deficit Hyperactivity Dis- 
ss order (ADHD), plaque ion-nation associated with heart disease and stroke, increased degradation of scinai nerves post 
soma! cord injury, adhesion formation post surgery, scar formation post surgery, lack of wound healing, decubitus ulcers, 
irritation of nerve bundles, ganglion formaSon. Alzheimer's disease. HtV, cancer. Diabetes. skin problems sue!-! as sons, 
psoriasis, wnnkles. and even hair toss. 

[0033] Finally, the invention describes a use for reducing the sequelae of trauma in Irritated or inflamed tissue of 
;?s mammals by oral or mucosa! application of a complex carbohydrate or mixture thereof as the only active ingredient (e g. 
without the essential oilts} being present as an active ingredient}. 

£0034] Particularly amenable conditions for such prevention or treatment include but ars not limited to rritated or 
Infiamed rnuscies, cramped muscles. Inflamed tendons, fibromyalgia, swollen and painful joints, bruised tissue, tired 
reel, anergic -conditions of the SKin, other allergic conditions including psoriasis, asthma, anaphylaxis, ADHD, open 
36 wound.*, decubitus ulcers, burns, sunburns, inflamed stomach or Intestinal lining (gastritis, colitis), dental problems, 
Inflamed bronchi or esophageal lining, inflamed nerve bundles (ganglia), adhesions formed after surgery or trauma, post 
surgical pain, pair- during and after childbirth, plaques formed on veins or arteries leading tc heart disease and stroke, 
Inflammation associated with Alzheimer's Disease, tumor formation and tumor metastasis. 

[0035] A ssgnifican t advantage of this invention is that pharmaceutics! grade complex carbohydrates are not required . 

35 The invention preferably uses cosmetic: or food grade complex carbohydrates. Such complex carbohydrates can be 
obtained from any source as long as ine source is net contaminated with undesirable adventitious agents (disease- 
producing viruses, bacteria, fungi, parasites, etc.). For instance, cosmetic grade hyaluronic acid which is of low purity 
{containing uo to 5=4 impurities, such as proteins, nucleic acids, ieichoie acids and endotoxins) costs approximately 
$2,000 Kg, whereas nigh purity pharmaceutical grade hyaluronic acid required for injection into mammals costs at least 

' S Q S"; 00,000/Kg and 'Contains less than 0.5% Impurities. Low purity complex carbohydrates such as mucopolysaccharides 
may be contaminated with up to 5% wi/voi proteins, 5% wt/vof nucleic acids, 1% wtfvoi teichoic acids, 5% wt/vol lipids, 
fractions of hyaluronic acid «30,CG0 (defined as reactive by Both Balazs in U.S. Pet. No. 4,141 ,373 and dsiia Valle in 
U.S. Pat. No. 5. 166,331), 3% wt/vci endotoxins and other small molecules. Preferably "low purity" means containing us 
to .about 5% impurities, mere preferably from about 0.6-5% impurities, still mors preferably from about 1 -5% impurities. 

« They witt cause reactions when injected into monkey eyes or joints of horses but will not cause reactions when applied 
to *« skin of mammals or when delivered oraiiy or roucosaily to such mammals. Because the pharmaceutical compo- 
sitions of this invention are applied orally or mucosally, these contaminants produce no adverse reactions (e.g. irritation 
or Blistering of skin}. Additionally, it one must select and use only certain moieouiar weight ranges of hyaluronic acid or 
salts thereof, sne cost would be prohibitive. Irs fact, -he presence of multiple molecular weight fractions In comDC-sitions 
of trie present invention Is preferable for the efficacy 

[033SJ in order to assure freedom from contaminating microcrpanlsms, the formulations of this invention can include 
preservatives allowable in foods or topical preparations. Allowable preservatives Include but are not limited to methyl 
and propyl parahens, propylene glycol, ethyienediamtns feiraacefic acid (EDTA), sorbitol, ascorbic acid, sorbate and 
sonde acid, benzoic acid, and any other acceptable preservative, including mixtures thereof. Preservatives thai would 
5* not be allowable in oral or mucosal forrnuiaSons include those mat are know carcinogens such as formaldehyde, phenol, 
giutaraldehyde, and alcohols that are toxic to mammals (e.g. isopropyi, propyl, denatured alcohol}. 
10037) An molecular weigh t ran ges of corn pi ex carbohydrates are effective in formulations of this i nvenf ion . For instance, 
hyaluronic add with a molecular weight of <1 ,000, 1 ,000 to 30,000, 100,000 - 500,000, >1 .000,000 or >4,0GG,00Q have 



EP 1 1SS 00? B1 



proven to be effective; It has been found that complex carbohydrates, especially gfycosaminogiycans with sower molecular 
weights (e.g. <S0,O00< preferably <3G,000) act mora quickly than those with high molecular weights (e.g. >1 ,000,000). 
However, the high molecular weight gtyeosamirtogiycans provide a longer-lasting effect, it is believed that the fatter 
macromolecules are broker: down by enzymes in the body to smaller molecules. Therefore, there is 3 longer release of 
5 the more active smaller molecules producing 3 longer period of efficacy Therefore, the preferred formulation includes 
3 mixture of. low and high molecular weight complex carbohydrates. 

T0D3S} Complex oaroohydraias. polysaccharides, glycossmifiogiycsrts or their derivatives which bind to leucocyte 
receptor sites and/or bind to selsctins, infegnns, or any other receptor sites which are involved with the mechanism by 
which leukocytes move to sites of trauma or which enable metastasis of tumors and which, when bound, serve to inhibit 

f 0 any of the steps of the Adhesion or Metastatic cascades would be useful in such pharmaceutical compositions. Such 
compounds may be obtained from any source. They can be extracted from rooster combs 'U.S. Pat. Mo. 4,1-1 .973), 
produced by fermentation of bacteria (U.3, Pat. No. 4,782,046), or extracted from trachea, skin, umbilical cords, etc. 
and need only be pure enough to be used as s cosmetic in that they do no- cause reactions whan admin latere d topically. 
These molecules include but are not limited to polysaccharides, filycGSaminoglycans such ss hyaluronic acids and 

is derivatives or salts thereof (Gar;;tyme, Lifecore Biomedicals, Meili Salka Katsrta, Ltd.), chondroitin sulfates A. 8, or C or 
their derivatives (SIGfvlA Chemical Company), keratan sulfate and derivatives thereof (SIGiViA Chemical Company), 
heparin or heparin sulfate and derivatives thereof (SiGiViA Chemical Company, Rhone Pcuienc Rorer Pharmaceuticals), 
d srrnatan sulfate and derivatives thereof (SIGMA Chemical Company), mannans and derivatives thereof 'SIGMA Chem- 
ica; Company), acemsnnan (Carrlngfon Laboratories) end derivatives thereof, extracts of the Aloe Vera plant and de- 

30 rlvstives thereof (Aloe Vera gel concentrate supplied by Lily of the Desert, Irving, Tx.) end certain sialylated sugsrs such 
ss tntuoo syliacto-N-hexacse and siaiyi Lewis* (Oxford Glycosystsms). The sources iisted are exemplary only and not 
limitation si of the invention. 

[003S] Itis a preferred embodiment of this Invention that at least too molecular weight ranges of complex carbohydrates 
be Included in the pharmaceutical composition. At least one should be from a low molecular weight range {from 1000 

25 to <50,000 {e.g. 49.000)} and the other one or more should be from a higher molecular weight range (from 100,000 to 
500,000 or >". 000,000), Such complex carbohydrates may or may not be a mixture of two or more different types of 
complex carbohydrates. For Instance, one complex carbohydrate providing the high molecular weight rnoiefy could be 
selected from the group consisting of hyaluronic acid and mannans and another complex carbohydrate In the same 
pharmaceutics: composition providing the low molecular weight moiety could be 3 second polysaccharide or 3 sialyiated 

so sugar selected from the group consisting of chondroitin sulfate, keratan sulfate, heparin, heparin sulfate, derrnatan 
sulfate, acemannam sialyl Lewis", and hexaases. 

[0340} A more preferred embodiment would comprise a mixture of at least two polysaccharides in the pharmaceutical 
composition. One of these polysaccharides would bo of a low molecular weight range of <3Q.3Q0 (e.g. 1000-28.000) 
and ens polysaccharide would be of a high molecular weight >1, 000,000. An even more preferred embodiment of this 
ss invention comprises a mixture of equal parts of at least two polysaccharides. One of the polysaccharides would be of a 
lew molecular weight range (<30,00Q). The second polysaccharide would of be a high molecular weight hyaluronic acid 
or salt or derivative thereof {> 1,000.000). 

[0041] The most preferred embodiment of this invention comprises equal amounts of two or more molecular weight 
ranges of hyaluronic add or salts, or derivatives thereof. Such a composition would comprise for instance, a hyaluronic 
40 acid or salt or derivative thereof with 2 low molecuiar weight of <30,000 combined with a hyaluronic sold or salt or 
derivative thereof which has a high molecular weight >1, 000.000, 

[&042] When heparin Is used. It Is advantageous to use low molecular weight heparin as It has been demonstrated to 
bs free of anti-coagulant activity. However, it Is expected that high molecular weight heparin will be broken down to low 
molecular weigh; heparin when administered orally or mucosally. 
4S [0043] Complex carbohydrates which we have specifically utilized in successful pharmaceutical compositions Include 
heparin, hyaluronic acid, chondroitin sulfate, derrnatan sulfate, seta-art sulfate, and acemannan (active ingredient of 
Aloe vers). 

[0044] The oral formulations of the immediate invention can include any of the complex carbohydrates, alone or in 
con; bl nations without the pressnce of essential oil as an active ingredient, whereby the formulation is administered as 

so a form selected from the group consisting of a liquid, an emulsion, a suspension, a cream, an ointment, a gel, a foam, 
a solid.. 3 powder and a Qum. It is contemplated that the liquid could be added to a drink or drink mix, to food, be a part 
of a soft drink, another type of carbonated drinK. a supplement drink, used as a mouthwash or added to a mouthwash, 
as a toothpaste, as a gargle, as a spray, added to a vaporizer, as a liquid center of a gum or throat lozenge, or used In 
any other way so as to retain the effectiveness of the complex carbohydrate. A gel form could Include a gel applied by 

ss mouth, to the gums, to the tongue, under the tongue, to the eyes, to the nose, to the vaoina; area or vagina, or to the 
rectum, A foam could be added to wounds, to the mouth, to the gums, to the vagina or any other mucous membrane. 
A solid can be incorporated into food, treats such as candy or treats for animals, a chewing gum, a dissolvaoie gum. a 
icsenge. capsules, tablets, dissolvable tablets, suppositories and any other form that would not damage the effectiveness 
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of the complex carbohydrates. 

[0845] Other additives may ba added to said oras formulations to improve taste and payability or enhance the flavor. 
For Instance, treats for horses may include sugar or a liquid or get may be applied to a sugar cube. Treats for dogs may- 
include iiver or yeast flavoring, 

s [004C>] The same formulations as mentioned for oral use car be used formucosai delivery of the complex carte hydrates 
The only limitation is that the formulation remain In contact with a mucosal surface for a period of at feast a few seconds, 
preferably between 5 and 10 seconds. 

[0047] Although the complex carbohydrates may bs added to foods which are iter, baked, it is preferred to add she 
complex' carbohydrates to the surface of the food after baking is complete. This retains- tha 'greatest activity, 

■ 0 [0048] it is contemplated "hat the complex carbohydrates of the present invention, may be added to nutritions: supple- 
ments so enhance their effectiveness. For instance, a mixture of complex carbohydrates and zinc, sine gluccnate, zinc 
gluconate glycine could he used for mote effective treatment of sore throat and colds. A mixture of -he complex carbo- 
hydrates of this invention and capsaisln may produce an even more effective treatment for joint pain and swelling. 
Addition of vitamins, minerals and other nutntlcnai additives may produce enhancement of the nutritional activity by the 

?5 complex carbohydrates, 

[Q049J The present invention has been {blind to be parfcjiariy effective in the treatment of any type of inflammation, 
pain and/or Itching which is associated with the Adhesion cascade defined and described earlier. It is preferable for: 
treatment of muscle and joint inflammation and pain resulting from athletic iriunes, treatment of inflammation and pain 
associated with ar-hrKis and bursitis, and relief from pain often referred to as "tired feet", reduction of inflammation 

so (edema) in extremities resulting from diabetes, reduction of inflammation and pain in adcitlon to wound Mealing of 
decubitus ulcers resulting from poor circulation by diabetic patients or bedridden patients, treatment of Inflammation and 
itching of sfcin resisting from allergic reactions such as poison ivy and insect bites/stings, treatment of inflammation and 
pain associated with tendonitis, ires-meni of inflammation and pain associated with muscle cramps. Inhibition cf bruising 
and inflammation post trauma or surgery if applied immediately, dissolution of bruises which have already formed, wound 

2$ heeling in si-psrfloiai cuts and scrapes as well as wound healing after surgery to reduce scarring and adhesions, treatment 
of inflammatory sten conditions such as acne or psoriasis ar.d treatment of dry skin, bums, or sunburn. 
[0SSS] The most recent theories to explain heart attacks and stroke (Harvard Health Letter, December 1S99. pgs 4 
and 5. and SCi£S*iCE voi:285, 23 July, 1998, pg 5S5-S99) Involves the eruption of unstable plaques which have been 
found to be infiltrated with T-ceiis and macrophages (leuKocytss which cause inflammation) thus linking this disease 

so syndrome to the Adhesion cascade. Therefore, it is expected that hear- disease (hear* attacks and stroke) can be 
prevented and treated with the complex carbohydrates of this invention. Therefore, it is expected that the complex 
carbohydrates of this invention can be used to prevent and/or treat heart disease. For example, it is contemplated that 
hyaluronic acid, salsa or derivatives thereof could be taken daily as 3 preventative for heart disease, and/or stroke. 
Amounts from i mg/day to 20 mg/day would be expected to prevent heart disease and stroke. This could be taken orally. 

3S preferaciy, it would be takan mucoeaUy. Alternately, a mixture of hyaluronic acsd 3nd chondroitin sulfate could bo taken 
daily for prevention of heart disease and stroke. Again, the dally dose would be expected to be less than a total of • 00 
mg. Repeated low doses have beer: demonstrated to be between 0.0001 mg and lOGmg. 

[8051] The most recent theory to explain the significant neurological degeneration that occurs in Alzheimer's Disease 
involves a substantia! inflarnmatory component (SCIENCE, v»i: 258, 1 7 December, 1 SS9, pgs £352-2355) which aopesrs 
to be related to the Adhesion cascade. Therefore, it is expected that the complex carbohydrates of th:s Invention can 
be used to prevent ana/or treat Aiznelmer's Disease. For example, it is contemplated that hyaluronic add, salts or 
derivatives thereof could be taken dally as a preventative for Alzheimer's Disease. Amounts from 1 mg/day to 20 mg/day 
would bs expected to prevent the degradation apparent in Alzheimer's Disease. Tills could be taken orally. Preferably, 
it would bs taken muccsaily. Alternately, a mixture of hyaluronic acid and chcndrcltln sulfate could be taken daily for 

*> prevention of Alzheimer's Disease. Again, the dally dose would be expected to be less than a total of 100 mg. 

[0052] The most recent theory to explain tha significant neurological degenerati.cn that occurs after spinal cord Injuries 
■hat leads to irreparable paralysis, is attack by the leukocytes rushing to the site of trauma (Adhesion cascade) to help 
repair the traumatized area, but instead, degrading the ends of the nerves m the spinal cord, fraying them which effectively 
inhibits their potential realignment and partial or complete repair , it is expected that paralysis resulting from spinal cord 

so injuries could be prevented or treated effectively using the complex carbohydrates of this invention. In this case, since 
the patient may not be able to take an oral medication , the medication may be administe red rnueosaily using suppositories 
■rectal or vsglnsi). Tne dose may need to be higher, In the range of '1 00 mg tc 1 ,000 mg per day. It :s aiso expected that 
drugs to assist repair of nerves would be administered concurrently, 

[0053] The invention described herein is for use with any mammal including but not limited to humans, dogs, cats, 
«s horses, catSe swine; sheep, goats, etc. 

[30541 The invention is further illustrated but is not Intended to be limited by she following examples. 



EP1 165 09? 81 



[00551 High molecular weight {>750.000} cosmetic grass hyaluronic acid obtained from Msiji Seiks Kaishs, Lid, was 
dissolved in distfWdaiontead water (Dli to a conceniraijort of from 1.1 Jo 1.5% wt/vol. This solution was treated with 
s high pH and high temperature to break down She molecular weight to <30,000. The tatter treatment involved raising the 
pH of the solution to 1 1 .0 and mixing the hyaluronic acid at 37-6C°C for lit least 4 houss. The viscosity of a 1 % solution 
measure si 37*C In 3 Cannon-Manning Viscometer dropped from >1000 cte to <10 c/s as a result of this treatment 
This hyaluronic acid was adjusted to 1 ,0% wtvoi by dilution in Di water. The 1.0% hyaiu ronsq acid solution was aiiquoted 
imo 10 vMs with 100 mL each. Various essential oils were added to each vial at a concentration of 2.0% vol/voL The 

*o resulting suspensions were mixed at room .temperature for 2-3 hours. The following essential oils were tested in this 
e>pehn lent Rosemary Oil, Tea Tree Oii. Camphor Oil. Oil of Wsniergreen. Eucalyptus Oil, Cinnamon Oii, Sage Oil, 
Jojoba Oil. Lemon Oil and Oil of Clove. All of the essential oiis were oDtained from Loranns Oils, All preparations were 
held at 4"C for 14 days after which they were evaluated for their suspension characteristics and for their sterility. Sus- 
pension characteristics were evaluated visually whiie sterility was evaluated by placing a 0,1 mi. sample onto a olocd 

<s aoar plate, incubating the plats at 37"C for 7 days and observing tne plates for -he presence of colonies. 

[8056] Tea Tree Oil. Eucalyptus Oil and Camphor Oii produced the best suspensions. These suspensions remained 
stable while the others separated out with the cli either dropping cut or rising to ths top of tne hyaluronic acid solution. 
[0037] Each suspension was remixed and aiiquoted into 10 mi. amounts in £5 ml vials. Five patients with localized" 
chronic pain corn-plaints wars given one via! of each preparation over s period of 2 months. After using the first preparation, 

'20 they were 'ntervlswed about effectiveness, safety {development of rashes or other adverse reactions), spresdefciiiiy/feei 
and odor, Effectiveness was evaluated on a scale of 1 to 5 with 5 being the most effective (most relief of their condition). 
Safety was evauated by noting any adverse effects. SpreadabiiiSy was evaluated on a 1 to 3 scale with 3 being best. 
Odor was evaluated on a scale of 1 fo 3. Pleasing was defined as 3 while unerasing was given a value of 0. At 'ills 
point, ihey were given the second preparation to evaluate. Ths third through 11th preparations were evaluated in the 

25 same manner. The 1 1th preparation contained hyaluronic add without essential oiis. Results are summarized in Table 1 , 
[0053] interviews tfith ail patients were positive in that ail patients reported immediate relief within 5 minutes of applying 
tne topical preparations. Two reported relief within 30 seconds of treatment. Nione of the patients reported that the 
hyaluronic acid alone was effective. None of ths patients noticed untoward reactions. Spreadabiiiry was not idea! and 
most of the pailents complained that the suspension was too thin and difficult to apply However, ihey liked the feet that 

so the preparations were not ciiy. Tne odors of the preparations were generally pleasing. Only Tea Tree Oil and Sage Oil 
produced "unpieaslng" comments. Ail patients commented that even though -he preparation had an odor at application, 
there was no residual odor noted within a few minutes after application. 
[0050] The medical complaints of the patients being treated lrt this study included: 

35 i . Chronic knee psln/sweii:ng post knee surgery for chondromalacia 

2. Chronic knee pain/swe;ling as a result o? torn carttiage 

3. Chronic paln/swelllng in first and second finger of right hend diagnoses as arthritis 

4. Chronic foot pain (undiagnosed) 

5. 'Chronic pain In left ihumnAvfist past reconstructive surgery 

40 



EVALUATION OF-' COMBINATIONS OF ESSENTIAL OILS WITH LOW MOLECULAR WEIGHT HYALURONIC ACID 
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Effectiveness 


Safety 


Spreadablhty 




Roserna:y 


5 


No R>:s 


2 


3 


Tea Tree 


5 


NO Rxs 


2 


1.7 


Camphor 


4 


No Rxs 


1 


3 


VYInfergrsen 


5 


No Rxs 


2 


3 


Eucalyptus 


5 


No Rxs 


17 


3 


Cinnamon 


4 


No Rxs 


2 


3 


Sage 


4 


No Rxs 


1.7 


1 


Jojoba 


4 


No Rxs 


1,7 


1.7 


Lemon 


3 


No Rxs 


1.7 


2 


Clove 


4 


No Rxs 


1.7 


3 
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(continued} 

EVAlUATiON-OF COMBINATIONS OF ESSENTIAL OILS WITH LOW MOLECULAR WEIGHT HYALURONIC ACID 

Oii Effectiveness Safety Spreatiability Odor 
"None"* ______ ______ _ _ 

** Control - Contains only Hyaluronic sold with no essential oils - — 
No R-<s ~ No- reactions ofcservec ay patients 

The Effectiveness, Sprsadability and odor scores are averages of the 5 responses. 



«' EXAMPLE 2 



[8&6SJ High molecular weigh; (>750,000) cosmetic grade hyaluronic acid was obtained from Meifi Sieka Kaisha, Ltd. 
It was csssdved in -i!siin-3d.''__?onj_ed water :Di) to a concentration of 1 .0 % wt'voi. The viscosity of this solution at 37'C 
was -'lOQOc/s and the molecular weigh: wss >750,0OO. Ths 1.0% hyaluronic ac;d solution was sliquotsd Into 10 vials 
with 100 ;tiL each. Various essentia! oils were added to each was at a concentration of 2.0% vol/vol, Ths resulting 
suspensions were mixed at room temperature for 2-3 hours. The following essential oils obtained from Loranne Oils 
were tested in this eypenment: Rosemary O.I, Tea Tree Oil, Camphor Oil. Oil of VVintsrgrser, Eucalyptus Oil, Cinnamon 
Oil. Sage Oii, Jojoba Oil. Lemon Oil and Oil of Cscvs. All preparations were heid at 4°C for 7 clays after which they were 
evaluated for their suspension characteristics and for sterility according to procedures described in EXAMPLE: ' . Ail oils 
remain-ad in suspension due tc the viscosity of the hyaluronic scid. Ail of the preparations appearsd sterile. Each sus- 
pension was remixed and aiiquoted Into 10 rrtL amounts In 25 rr;L vials. The ssms five patients; with iocall;_d chronic; 
pain ccrrspla.nts who evaluated the preparations; in EXAMPLE 1 evaluated these preparations. At the same time that 
they were given the vials m Example 1 , sh-ey were giver, the corresponding via: from this example. They were instructed 
to compare the two preparations with ths same essentia! oii {denoted by numbers). After using the first preparation, they 
wsra Interviewed about effectiveness, safety (development of rashes cr other adverse reactions;, reel fsprsadahiliry! 
and odor. Effectiveness was evaluated on a scale of 1 to 5 with 5 being the most effective {most relief of condition). 
Safety was evaluated by noting any adverse effect Spreadabllfty was evaluated on a 1 to 3 scale win 3 being best. 
Oder was evaluated on a scale of 1 tc 3. Pleasing was defined as 3 while unpieasmg was defined as 0. At this point, 
•hey were given the seconc preparation to evaluate. The third through 1 f£h preparations were evaluated in the same 
manner. Results are summarized in Table 2. AH numbers shown in this table a- 3 averages of the responses. 
[Q8S1] Patients indicated thai although these prepararlons were as effective as the preparations In EXAMPLE 1. it 
took from 43 to 60 minutes for the effect tc bo significant. However, they indicated that the effect lasted for 4-8 hours. 
The effectiveness of preparations in EXAMPLE 1 seemed to last only 1-3 hours. All patients liked the spreadability of 
the preparations in EXAMPLE 2. Ail except the Camphor Oii spread smoothly and left the skin feeling soft. The Camphor 
Oil seemed to absc _ rapidly leaving the skin feeling dry. Again, no adverse reactions were acted. 
The complaints of the patients in this siudy included: 



1 . Chronic knee pain/sweillng pest knee surgery for chondromalacia 

2. Chronic Knee pairyswelllng as a result of torn carriage 

3. Chronic pain/swelling in first and second finger of right hand diagnosed as arteritis 

4. Chronic foot pain (undiagnosed) 

5. Chronic pain in left thumb/wrist post reconstructive surgery 



EVALUATION O F A GOMBI NATiGN OF ESSENTIAL OILS WITH HIGH MOLECULAR WEIGHT HYALURONIC ACID 
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Effectiveness 


Safety 


Spreadabifity 




Rosemary 
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No Rxs 
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Tea Trse V 
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No Rxs 
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1.7 


Camphor 
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No Rxs 
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Wintergreen 
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No Rxs 
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Eucalyptus 
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No Rxs 
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Cinnamon 
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No Rxs 
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Sage 
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No Rxs 


3 




Joiooa 


3 


No Rxs 


3 


1.7 


Lemon 


2 


No Rxs 


3 


2 
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(continued) 

EVALUATION Of A COMBINATION OF ESSENTIAL OILS WITH HIGH MOLECULAR WEIGHT HYALURONIC ACID 

Oil Effectiveness Safety Spreadabiiliy Odor 

Cibva" ' 5 No Rxs 3 * 3 

None * 0 No Rxs 3 3 

"*Cori"tro!""~Confasns only hyaluronic acid with no^sentiiToli"" - """ 
No Rxs ~ No Reactions 

Effectiveness, Spreadablllty and odor scores are averages gt the 5 responses 



EXAMPLE 3 

{GCS2I A 1.0% wt/vol solution of dermstan sulfate {chondtoilln sulfate B obtained from SIGMA Chemical Company) 
was prepared using Di water. The viscosity of this preparation was <V0 c/s. The molecular weight was 15.000. This 
preparation was mixed 1:1 with fte i .0% wt/vcl high molecular weight hyaluronic aad solution described in EXAMPLE; 
2, Five clique's of 30 mL «3ch were dispensed ink; vials. To the first aliquot was added 2,0% vol/vo! Rosemary 0:i. To 
visis 2-4 was added either Eucalyptus Oii, Wintergreen On or Tea Tree Gil (all obtained from Loranns Oils), No essential 
oils were added to the fifth vial. Alt preparations were held at 4"C for 7 days rafter which fhsy wars evaluated for their 
suspension characteristics. Ail oils remained in suspension due to the viscosity of the hyaluronic acid. Each suspension 
was remixed and aiiquoted into 10 ml amounts in 25 mL vlass. Three patients with ohronsc pain/sweillnc; complaints 
were given one vial of each preparation to evaluate. They wore asked to compare effectiveness, safety, spreatiabit-ty 
and odor. The same numerical scales for evaluation of these parameters were used as is noted In EXAMPLES 1 and 
2 ResuHs are i'Sted in TaDle 3, 

[C0S3] The genera! response was that si! preparations provided relief within 5 minutes and such relief lasted up to 6 
hours. Also, streadabllify was totally acceptable to alt patients, it appears that shis combination is more effective than 
the lower molecular weight preparation described m EXAMPLE 1 fn that it provides both quicker and longer-lasting relief 
from pain. The control preparations containing only the essentia! oils did not provide relief and wore not acceptable for 
spreaciabiilry. The ccrstroi which contained only the dermatan sulfate and hyaluronic: acid components ("NONE") was 
not effective, 

The complaints of these patients included: 

1 Chronic pain in left lep, resulting from diagnosed osteoarthritis of the left hip 

2 Chronic neck pain resulting from diagnosed stenosis and bone spur formation requiring surgery 

3 Chronic tired ■"eel. (patient on feet on concrete floors ail day) 



COMPARISON OF MIXTURES CONTAINING DERMATAN SULFATE, HIGH MOLECULAR WEIGHT HYALURONIC 
ACID AND VARIOUS ESSENTIAL OILS 
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Of! 


Effectiveness 


Safety 


Spreadabtlity 




Rosemary 


S 


No Rxs 


3 


3 


Eucalyptus 


& 


No RiS 


3 


3 


Wintargrsen 




No Rxs 




3 


Tea Tree 


5 


No Rxs 


3 


1.7 


None 4 


0 


No Rxs 


3 


3 


Rosema-y oniy ** 


0 


No Rxs 


0 


3 


Wlntergrssn Oii *■* 


0 


No Rxs 


0 


3 


Tea Tree Oii ** 


0 


No Rxs 




1.7 



** - Contains only the listed essential oii and no hyaluronic acid 
No Rxs - No reactions 

Numerical values tor effectiveness, spreadab'Hly and odor are averages of the 3 responses. 
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EXAMPLE 4 

[0064] in order to determine whether a combination of a high and low motecuiar weight mixture of a salt of hyaluronic 
add vrouid produce results similar to those describee! in EXAMPLE 3, the fallowing experiment was conducted. High 
molecular weight f>75Q,000} cosmetic grade hyaluronic acid (obtained from Meiji Seika Kalsha, Ltd.) was prepared as 
in EXAMPLE 2. The concentration of Shi? solution was adjusted to 1.0% wtrvoL The viscosity of Shis solution at 37°C 
was >1000 cfe and the molecular weight was >? S0,000, Low molecular weight cosmetic grade hyaluronic acid (from the 
same source) was prepared as described if; EXAMPLE 1. The resulting hyaluronic acid solution was adjusted to 1.0% 
wt/voi toy dilution In Dl water. Equal ■volumes of high motecuiar weight and low moiecuiar weight hyaluronic acid solutions 
were mixed and ailquots-d into 50 ml portions, To the first aliquot was added 2,0% vol/vol Rosemary Oil. To vials 2-4 
ware added either Eucalyptus Oil, Oil o? VV;r;ergreen or T&a Tr ee Oil. each at 2.0% vol/vol. No essential oils ware addes 
to the mm vial. Ail preparations were held at 4"C for 7 days after whicrt ihsy wens *v3!uated for tneir suspension 
characteristics. Ail oils remained In suspension due to- the viscosity of the hyaluronic acid solution. Each suspension 
was remixsd and aliquoied into 10 rrL amounts:. Three patients with chronic pain/swelling complaints were Civen one 
vial of each preparation to evaluate. They were asked to compare effectiveness, safety. spresdsDHiiy and odor. The 
seme rtymericsl scales for evaluation were used ss noted in EXAMPLES 1-3- Again, the results are listed as averages 
of the in res responses. Results are listed m TABLE 4. 

i'OOSS] The general response was that si; preparations provided relief within 5 minutes and such reiiaf lasted up to 5 
hours. Also, spreadability was totally acceptable io all patients, it appears thai this combination is ss effective as a 
mixture of low moiecuiar weigh: oermatan sulfate and high molecular weight hyaluronic acid in that it provides quicker 
and longer relief from pain. The control preparations containing only the hyaluronic acid (NOME •} did not provide relief. 
The control preparations containing only essentia) oils (Tea Tree Oil c Wintergresn Oil) did not provide relief. 
[0OSS] Patients generally commented thattne preparations were not osiy upon application, a quality that all appreciated. 
Also, aii patisnts commented that although there is some odor upon topical application, there is no residual odor - no 
odor could be detected by a few minutes af er application. 
The complaints c? these patients included: 

1 . Chronic pain In left leg resulting from diagnosed osteoarthritis of the loft hip 

2. Chronic neck pain resulting from diagnosed stenosis and bone spur formation requiring surgery 

3. Chronic, tired feet (patient on feet on concrete floors all day) 



TABLE 4 



EVALUATION OF A MIXTURE OF HIGH AND L 


OW'MOLEC 


:ULAR WEIGHT HYA 


LURONK 




Effectiveness 


Safety 


Spreadabiiity 




Rosemary 




No Rxs 




3 


Eucalyptus 




No Rxs 


3 


3 


Wintergreen 


S 


No Rxs 


3 


3 






He Rxs 




1.7 


None * 


0 


rte Rxs 






Tea Tree " 


0 


No Rxs 




1 


vVintsrgreen *" 


0 


No Rxs 




3 



* Control •• Contains only hyaluronic acids and no essenHifols" 



** Contains only the essential oil listed but no hyaluronic acid 
No Rxs - No reactions 

Numerical scores for effectiveness, spreadabiiity and odor are averages of the three resocns.es 



EXAMPLE 22 

[80S7J A 55 year old female who was known to be very susceptible to reaction to poison ivy was provided a mucosal 
composition comprising a mixture of high and low molecular weight sodium hyaluronate (as described In EXAMPLE 4} 
with no oils added. She had been helping other with cutting wood and noticed that there was a poison ivy vine wound 
around one of the logs that she was carrying in her bare arms. After completing the wood-cutting, she began taking the 
hyaturonate preparation orally. She took 10 mg in the morning and 10 mg si night for a period of 5 days. Twenty four 
hours after her exposure she noticed 2 "pinpoint* pustules on her arms. These never spread and disappeared by the 
third day, it is apparent by this example that oral giycosaminogiycans can prevent the development of an allergic reaction 
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such as a rash caused by poison Ivy, 
EXAMPLE 2:3 

^ [00&S1 An 18 year old ; ema:e sjffe'ed rom chronic fibromyalgia of the face and neck. This condition had existed for 
appro^imateiy 6 years, There was nothing that provided relief for her condition. Sne was given a -ormuiaticn containing 
a mixture of high and >ow molecular weight sodium hyaiuronate (prepared according to EXAMPLE 4} to use orally She 
too* JO rrq two times per day :AiV* arid PM). She reported snst after of.:y 1 day. her symptoms disappeared. She has 
■rontifiuod to ;a-<8 the sane dose for 5 months ens has reported no return of her fibromyalgia Therefore, a condition 
that nus h storicaiiy remaned unireaiabis. is tres-abie with tfse composjioris of the present nventiori. 

EXAMPLE 24 

[00691 A 9 year old male suffering from severs Attention Deficit Hyperactivity Disorder (ADHD) complicated by Turret's 
Syndrome, who was being treated by diet control with little success, was giver- a sample of the mixture used in EXAMPLE 
23. He took 10 mg in the morning and 10 mg in the evening, using the solution as a mouthwash {holding it in his mouth 
fo- about 10 to 20 seconds and then swallowing). His parents kept very strict records of his activity arid noted that 'us 
ADHD was fu-y controlled and he suffered no "tics" while taking the sodium hyaiuronate. The one day that he forgot fo 
fake his morning dose he had a recurrence of his "tics" and became airrsost uncontrollable. However, within 1 5 minutes 
2t> of his receiving the missing dose, he became catm and returned to normal This boy has remained totally under control 
for 2 mentns. "his has never been observed before, even when ha was taking Rldiin. He had discontinued taking Ridiin 
1.5 year before because of problems with side effects. The sodium hyaiuronate has provided no adverse reactions or 
side effects. 

25 EXAMPLE 25 

[00701 A 80 year o-;5 male and 55 year old female (brother and sister) who routinely suffered severe sunburn;; the first 
few times that they were In the sun each summer, had been taking oral sodium hyaiuronate gei for treatment of pain 
associated with a cervtca! disc stenosis (male) and chronic osteoarthritis of both Knees {female}. Pain from the condiiions 

so being treated was totally controlled by taking 5-10 mg twice per day. The sodium hyaiuronate gel was prepared by adding 
sodium hyaiuronate (Collaborative Laboratories, toe) to a 1 % concentration. This preparation had a molecular weight 
of >"i ,000,000. The gsi was being applied directly on the tongue by dropper bottle. Both went on vacation together and 
spent most of 5 days in the bright sun in a boat. They did not use a sun blocker. Each previous year both had suffered 
severe discomfort from sunburn after the first day's exposure, "his time, at the end of the 5 days, both noted that they 

3s were not sunbjTied, had suffered no discomfort and were developing a nice tan. it ;s believed that the preparation of 
this Invention prevented sunburn, allowing tanning to occur. 

EXAMPLE 25 

40 fSOTI j A 60 year old male suffering from colon cancer had been unable to tolerate his colostomy and demanded that 
his surgeon reconnect his intestines. He refused chemotherapy but requested a preparation prepared according to this 
invention. He was given a formulation of sodium hyakifonaie (Collaborative Laboratories, Inc) which was prepared with 
3 mixture of moieaffsr weights of hysiuronata (as in EXAMPLE 4). When ne began taking the hyaiuronate preparation, 
his CEA was 70.1, He has taken the hyaiuronate at a dose of JO mg three times per day nrtucosaJJy and after 6 months 

<?» of treatment his CEA has dropped to 4,1 . He has taken no other treatments. This patient had aiso suffered from poly- 
myositis fcr J 5 years. For this he was taking 50 mg of Prednisone daily without much relief. He reported that after 1 
weak of taking the hyaiuronate preparation he felt complete rsiief from the pain caused by his polymyositis. After 6 
months he has been able to reduce his Prednisone, to. 5 mg per day. He physician has reported that his polymyositis 
has gone into remission. 

so 

EXAMPLE 27 

[007.2] A gum was prepared by mixing lOOg of presweetened gum base with 10-;; of 1% high molecuiar weight 
(> 1,000,000) sodium hyaiuronate (Collaborative Laboratories, inc.) and 2 niL of 100% Spearmint Oil, The gum was 
ss heated for approximately 10 seconds in a microwave until it was soft enough to knead in the giycosaminogiycan and 
essential eiL Ail components were kneaded together until a pasts was produced. To the paste was added powdered 
sugar until tile consistency was acceptable to cut into strips thus producing chewabte gum. This gum, when chewed, 
dissolved within approximately 5 minutes and was used to treat the pain and inflammation of a sore throat, esophagitss. 
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tonsillcs, gastritis, headache, and arthritis. In at} cases, the individuals being treated reported that the gum was effective 
in treating their condition or disease. 

f00?3j A mors chewabie gum can be produced by adding exiciplents which produce thickening, Aiso complex carbo- 
hydrates atone (e.g. without essentia! ett(s)) can be used in the various formulations to {rest the conditions as described 
above also in the delivery systems as mentioned above. The latter composition of one or more giycosamlnogiycens can 
be used alone or combined with other mucosaisy or orally safe drags: or compounds So obtain similar results. 

EXAMPLE 28 

[0874] A 54 year oid female suffering from chronsc osteoarthritis of Doth knees and spondylosis ;n the lower back, was 
attempting to control the pain in her Knees and lower bacK by using Napraian {500 mg, BID}, pychogenoi (1 00 mg, BID}. 
Glucosamine {750 mg, BID) and Chondral Sulfate {1000 mg, SID). Even or; this regimen, there was a requirement 
for Ospomedrol in the lower back approximately every 6 months. This individual presented suffering from sciatica as- 
sociated w;th the spondylosis as well ss severe pain and swelling in both knees, particularly --n she istt knee, which 
caused a noticeable limp Cert knee). X-rays indicated that there was no cartilage remaining :n either knee. She was 
asked what happened when she did not take the Glucosamine 2ns Chondrcitin Sulfate, She answered thai she was 
almost unable to walk, certainly could no; easily go rjown stairs. If the Pynoganoi was also removed from the diet, the 
individual indicated thai she could not tolerate the pain. She also reported that she had an active gastric ulcer thai wss 
controlled by taking 4 Pepcid AC per day. Initially, this patient was Sold St) stop taking ths Chcndrc:tin Sulfate and 
Glucosamine and take 1 0 ml 810 of liquid 1% sodium hyaluronate (10 mg- with an approximate molecular weight of 
SG0.000 to 1 ,000,000. One day sfter starting this regime (without the Chcndroitin Sulfate and Glucosamine) ths patient 
reported fee : irg much better She .'sported that she had no knee pain and her sciatica had disappeared. This patient 
continued ths regimen arid has been able to discontinue the use of She Pyenoganoi ss well. The patient reports a 
surprising improvement m her mobility After taking ths sodium hyaiuronata for 2 years she is able to exercise by bicycling, 
walk without a limp and climb stairs, easiiy. Unexpectedly, this patient has beer, able to discontinue taking the Pepcid 
AC and has had no exacerbation o? he- gastric ulcer and gastritis. Follow x- -ays of her stomach have indicated a cure 
of her ulcer. It Is seiisved that the mucosal glycosamlnogly can provided a soothing effect for the gastric ulcer as she 
reported an immediate improvement within ens week of starting the mucosal hyaluronic acid. She was able to discontinue 
taking ths Pepcid AC at fhst time, 

EXAMPLE 29 

[0075] The patient from EXAMPLE 28 had had extensive surgery on her left hsnd approximately 20 years prior to 
joining this aKpetimerst. The surgery had involved removal of a significant portion of the tissue structure of the hand, an 
abdommai -'lap and skin grafts. She had developed adhesions on she tendons of the hand and did not have much use 
of this hand prior to taking She preparation of this invention, indeed, at the start of this experiment, ths hand wss so 
swcilsri from adhesion irntation thai trie structure of she hand could not be delineated. Within 5 months of beginning the 
mucosa: hyaluronic acid treatment she noted that she could easiiy maks a fist, that She swaiiing in the hand was non- 
existent and that the structure of the hand, including blood vessels, could new be seen. There was no more pain from 
the irritation of the adhesions. Follow-up with her reconstructive surgeon indicated that the adhesions were resolved. 
The surgeon was totally surprised - he had not seen such extensive adhesions reserve. It is apparent that preparations 
of this invention, when sakar; orally or muccsaiiy can treat and prevent adhesion formation post surgery. 

EXAMPLE 30 

[8076] In ordertc determine whether low doses of other complex carbohydrates taken orally or mucosaily could show 
effects similar to hyaluronic acid, 3 patients presenting with oe-soerthhas, rheumatoid arthritis and dental pain were 
treated with ehondroitin sulfate. The two patients with osteo and rheumatoid arthritis had been using chondroitln saifate 
{1000 mg BiOS and glucosamine (500 mg SID; with seme reported success. They were Instructed to discontinue taking 
these products and substitute the compositions of the immediate invention. A 5% (wt/vof) solution of ehondroitin suifate 
(infinity Laboratories, Irtc) without essential oil was prepared. This was dispensed into 30 ml bottles and provided to the 
three patients with instructions to take 1 .0 ml orally BID. holding It in the mouth for approximately 10 seconds prior to 
swallowing it This represented a dose of 5 mg BID. This provided relief within 15 minutes. However, the relief lasted 
only 3-4 hours. The patients reported that they had to take ths ehondroitin Sulfate solution three times per day to treat 
their pain. After two months of this regimen, the two arthritis patients were given a mixture of the 5% ehondroitin suifate 
and 1 % high molecular weight hyaluronic acid. They were instructed to take this as often as necessary. Each reported 
that this product was effective when taken oniy 2 times per day and the effect lasted from 8 to 1 0 hours. This demonstrates 
that a mixture of low and high molecular weight complex carbohydrates Is more effective and thai significantly lower 
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doses (1G0 to 1GQQ fold- less) of ehondroitin sulfate are required for effective ireatment of osteoarthritis and rhaumatold 
arthritis than ara used in oral sofid forms currently sold for these uses, 

EXAMPLE 35 

5 

[0077] .A 43 year aid rem a is singer who was suffering from chronic bronchitis {3 months) to the point that she was 
unable to sing was given a solution containing a mixture of- a taw and high molecular weight hyaluronic add (Prepared 
as in EXAMPLE 4}. She was told to take 5 drops morning and evening, hewing it in her mouth for about 10 ascends 
before swallowing. This represents;; a doss of 5 mg twee per day {10 rng/d.ay total). Shs reported that within 3 days of 
i0' starting the oral/muccsai hyaluronic acid ; ief sinuses began Sc drain profusely. This Itssfed for 2 days after which her 
bronchitis disappeared. She continued taking the hy aluronlc acid for a period of 1 4 days and reported that her bronchitis 
had cleared up and shs -was, once again, able to sing. 

EXAMPLE 38 

[0078] A 45 year eld femaie was taking mycosajty-admlrtistered sodium ftysluronate prepared as in EXAMPLE 4 for 
treatment of bono spurs on hsrfeet (bail and heal of both f3et). She worked In retail saies and was on hsr feet on concrete 
floors for s hours each day. Shs reported -hat taking 1 0 mg twice per day allowed her to work comfortably each day. 
[0379} Prior to taking the hyaluronic acid preparation of this invention, this patient had visited a hand surgeon to have 

20 a ganglion ai the base of the middle finger on her left hand removed. It was the size or s pea and had been getting larger 
for the past 3 years. She had not been able to schedule surgery due to her work requirements. After taking the hyaluronic 
acid of this invention for a period of 3 months, she noticed that the ganglion was ciaappesring. By 5 months pest initiation 
oi mucosal hyaluronic acid, the ganglion was completely resolved. If appears that inflamed nerve bundles (ganglion) 
can be treated and prevented with the compositions of this invention. 

2$ [0080] Although the invention has been described in detali in the foregoing for the purpose of illustration., it Is to be 
understood that such detail is solely for that purpose end that variations can be made therein by those skilled in the art 
without departing from the spirit and scope of the Invention eycept as it may be limited by the claims. 



30 Claims 

1. A pharmaceutics.' composition for ore! or mucosa: delivery comprising as aft active ingredient a pharmacologically 
effective amount of at least one complex carbohydrate selected from the group consisting of giycosamlnoglycans, 
cfcaractsrix&d in that the composition comprises at ieasi one giycosaminagiycan having a molecular weight of 

3-s greater than 1 ,000,000 dalton, with the proviso that said composition does not contain an essential oil as ar active 
ingredient, ths composition being in the form of a liquid, a gel, a solution, a suspension, an emulsion, an ointment, 
a cream, a solid, s powder, a gum, or a spray, and the composition further being part of or added to one of s drink, 
drink mix, soft drink, food, nutritional supplement, mouthwash, toothpaste, gargle, throat spray, vaporhrer. chewing 
gum, dissoivsbie gum, throat lozenge, capsules, tablets, dissolvable tablets, treats, candy, gel, foam, powder, or 

4s suppositories. 

2. The phami icsuik'ai composition according to claim 1 , wherein said at feast one complex carbohydrate Is of low 
purity such that it would products en inflammatory response in an owl monkey eye test but would not products an 
aovsrte reaction whan applied to the skin or mucous membranes of mammals. 

45 

3. The pharmaceutical composition according to claim 2, wherein said at least one complSK carbohydrate contains 
from 0.6 to 5% by weight of contaminants. 

4. Ths composition according to claim 1 or 2, wherein the complex carbohydrate Is a hyaluronic acid or salt or derivative 
so thereof. 

5. The pharmaceutical composition according to ciaim i or 2, wherein said giycosaminogiycan Is selected from the 
group consisting of hyaluronic acid, heparin, heparin sulfate, low molecular wslgnt heparin, dermatan sulfate, ehon- 
droitin sulfate, potysuffated glyoosaminogiycan, keratan sulfate, salts thereof and derivatives thereof. 

6. The pharmaceutical composition according to ciaim 1 or 2. wherein it comprises said high molecular weight complex 
carbohydrates and at least one low molecular weight complex carbohydrate having a molecular weight in the range 
of from 1 ,000 to less than 50.000 or of from 100,000 to 500,000 daiton. 
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7. The pharmaceutical composition according to claim 6. wherein the high molecular weight and tow molecular weight 
complex carbohydrates differ by chemical structure. 

8. The pharmaceutical composition according to <aaim 6, wttsrairt said high molecular weight and low moiecuter weight 
complex carbohydrates range from two different size polymers of the same comple* carbohydrates. 

9. The composition of ciaira 2, wherein the at least one low purity com^ex carbohydrate contains less than 98% by 
wesghS Hyaluronic acid. 

13, The pharmaceutical composition of claim 1 or 2, wherein the active ingredient is present irs an amount of at least 
0,01 % wt/voi, preferably in an amount of at feasi 1 % wl?Voi. 

11. The pharmaceutical composition of cia:m 1 or 2 : which comprises at least one complex carbohydrate setected from 
the group consisting of a mixture of high and sow molecular weight ranges of low purify hyaluronic add in a total 
corcenfratlon of between 0.5% and 3.0% wt/voi. 

12. The pharmaceutical composition according to any one of claims 1 to 1 1 , for use as 3 medicament for prophylactic 
or therapeutic application by oral or mucosa! delivery. 

IS, The pharmaceutics! composition of claim 12, for use .as a pain-relieving composition 

14, The pharmaceutical composition of claim 12. for use as a tumor preventative or treatment composition. 

15, The pharmaceutical composition of claim 12, for use in preventing or treating inflammation, pain, tumor development 
and metastasis or allergy-related diseases and conditions of .z mammal, 

1S. The pharmaceutical composition of claim 12, for use In preventing or treating inflammation, pain, tumor development 
an:: metastasis or aliergy-reisted diseases and conditions selected from the group consisting of arthritis, bursitis, 
athletic injuries, trauma., anaphylaxis, surgery, chi.'dsirth, gastritis, colitis, esophagi-is, bronchitis, sore throat, fon- 
siliPis, tendonitis, fibromyalgia, TMJ, dental pain, bruising, poor circulation, muscle cramps, tired fsef, allergies, 
poison ivy. insect bites/stings, asthma, sunburn, bums, edema relates to diabetes, decubitus ulcers, superficial cuts 
anc scraoes, open wounds, dry skin, psoriasis. Attention Deficit Hyperactivity Disorder {ADHD], plaque tcrrneticrt 
associated with heart disease and stroke, increased degradation of spina! nerves post spinal cord injury, adhesion 
formation post surgery, scar formation post surgery, wound healing, ganglion formation. Alzheimer's disease, HIV, 
cancer, wrinkles, and basr loss, 

17, The pharmaceutical composition of claim 12, for use In the treatment of inflammation, pain or Itching of a mammal. 

18. The pharmaceutical composition of claim 12, for use in Inhibiting the adhesion cascade. 

13. The pharmaceutical composition of claim 12. for use in Inhibiting tumor formation and turner metastasis 

20. The pharmaceutical composition of claim 12, for use In preventing and treating, diseases and conditions that are 
associated with the adhesion, metastatic or coronary cascades or that are related to allergies, wherein -he compo- 
sition comprises said complex carbohydrates as the sole active ingredient. 

21. The pharmaceutical composition according to claim 20, wherein it comprises said sole active ingredient a? a dose 
of between 0.0001 mg and 100 rng. 

22. The pharmaceutical composition of claim 20 or 21 , for use in preventing and treating diseases and conditions 
selected from the group consisting of arthritis, gastritis, colitis, esophagitss, bronchitis, sore throat, tonsillitis, tendo- 
nitis;, fibromyalgia, sunburn, heat burns, temporomandibular joint {TMJ} condition, dental pain, gingivitis, itching 
associated with allergies and hypersensitivity, poison ivy. asthma, anaphylaxis, postsurgical pain, childbirth, Atten- 
tion Deficit Hyperactivity Disorder (ADHD), piague formation associated with heart disease and stroke, Increased 
degradation of spinal nerves post spina! cord injury, adhesion formation post surgery, scar formation post surgery, 
wound heating, decubitus ulcers, ganglion formation, Alzheimer's disease, HIV, cancer, Diabetes, skin problems 
such as acne, psoriasis., wrinkles, and hair loss. 
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Pafcmtap.spriishe 

1 . Ph3. r r-i32e;jfe:-;h'3 Zusamrr!C-?r:set;:ijr;o, fur orate oder rnukcssie Abgabe mil e-.n&r pn.ariTsakologisch wirksaman Menge 
zumindeat -jinss aus der Gruppe von Giykosaminogiykanen ausgewahiten, kompiexers Kohserihycrats ais Wrkstcff, 

5 dadureh gskennzelehrset dass dia Zusarnmenseteisng roindestens ein GlyKcsarnincslykan enihalt, das sin Mo- 

iefcuiargewicht von Ober 1 000 000 Daiten bssitzt, mlt-dem Vorbehait dass disss- Zusammsnseteursg kein athertsches 
Oi ais Wirsstcf? anthali, wobel die Zusamrrtansetzung sis Fiiissigkeit, Gei, losung, Aufsehiamrnung, Emulsion. 
SaSbe, Creme, Feststoff, Puivsr, Gummi oder Spray von'iegt und die Zusamrnenseteuno. waiter Tdi sings Gajranks, 
einer Gfetrankernlschung, ainas Sofia rinks, eines Nshrungsroittais. eines Nsshru^sergapzungsrnitieis, eines Mund- 

)0 wasssrs. -airier Zahnpaste, sines Gurgaiwassers, eines Rachensprays, eines Vaporisers, eines Kaugurorvsis. eines 

iosiicnen Gummis, eines Hslsbonbons, von Kapsein, Tabistten, iSsiichen Tabietten, Lackereien, Bonbons, sines 
Gels, eines Schsums. eines Pavers oder von Suppositories ist oder einem von dissen nlnzugeftigt tsS. 

2. Pnan-nazeutische Ziisammensefsrurg nach Anspruch 1, worin dss zumindest e»ne kompiexe KohSenhydrat von 
rs gerirtger Reirshsit isl, so dass as sine entzBndSche Reaktion in einem Augantsst am Euienaffen etzeugen wGrde, 

absr steins ngchtsiiigs Reaktion erzeugsn wOrde, wsnn es auf ais Haul oder Schteimhiuis von Saugstisren aufge- 
bracht wirci. 

3. Pnarrnazeutisct.e Zusarrimensatzsjng nach Anspruch 2, worin das zumindest eine kcmpi&xs Kohienhydra! 0,6 bis 
20 5 Gewichtsprozent an Verunrsfnigungsn enthait 

4. Zusarnrnensetrung nach. Anspruch 1 oder 2, worin das kompiexe Kchienhydrai eine Hyaiur cnsaure oder deren Ssis 
oder Afakommiing ist. 

as §. Pnarrnar.sutische Zusammense-zung nach Anspruch 1 oder 2, worin das Giykosaminogiykan aus der Gruppe von 
Hyafcronsaure, Heparin, Heparinsuifat, niedermoiekularem Heparin, Dermatanauifat, Chondroitinsuifct, poiysuifa- 
tsertem GiykDssminogiykan, Keratansuitat dsrsn Saizsn und Abkonimiingsn ausgewShli w;rd. 

6. Pharroazeutische Zusammenseta-irig nach Anspruch 1 ode;' 2, worin diesa die banannien hoohrnoiakuiaren kcrr;- 
30 ptexen Kohlenhydrate und zumindest em nsetiermoietajlares kompiex.es Kohienhydrst mit einem Mofekuiargewichi 

snrs Br-reich von 1000 bis wenigw ais 50 000 oder von 100 000 bis 500 000 Qsitcn enthait 

7. PharrriazeuvSdie Zusarnrnisnsetrung rssch Arsspnjch 6, worin sioh die hGohmoiskutaten und niadermci^kutafen 
komplexsri Kohisnhydrate in ihrer chemischsn Str'jktuf unterscheiden. 

35 

5. Pharrpszeuiische ZsjsarnmensetZLing nach Anspruoh 6. worin die hoo.hrnoiekularon unci nifxiermoigkuiaren kom- 
piexers Kohienhydrats vor zwe{ Potymeren unterschtediicher Grosss der gisichen Kompiexen Kohienhydrais stam- 
m&n. 

■to S, ZusaiTirnensatzong nacii Anspruch 2, worin das miridesiens eine kompiexe Kohtenhydrat niednger Reinheit wenlgsr 
sis 98 Gewichtsprozeftf an Hyssuronsaui-e angiait. 

10, Pharrnazsjutisoha ZusamrnGnssEzurig nach Anspruch 1 sxter 2, worin der Wirkssoff in etner Mensge von mind-^stsns 
0,01 % {Gew /vol), bsvocugt in einsr Man^s von mindestens 1 % (GswA'c:.) vorisegt. 

45 

11. PharnazsHjtische Zusammansetzurtg nach Anspruch 1 oder 2, dis in einer Gesamikonzeniration vc;n 0,5 bis 3,0 % 
(Gew./Voi.; rriindesiens ein kornplexe? Kchlenhydrai enthait, das aus der Grupoe ausgswahtt wird, die aus einer 
Misehung von hoch- und niedermoiekuiaren Bereichsn von HyaliifonsSure geringer Rsinheit besteht 

so 12. prsarrrsazeyti&che Zusammensatzung nach einem dar Anspriichs 1 sis 11 zur Ver»vendung ais ein Medikamant zur 
prophylaklischen oder therapeutischen Anwendung durch oraie oder mukcsaie Abgabe. 

13, Pharmazeutischa Zusammensetzung nach Anspruch 12 zur Verwendung ais eine schmerziindemde Zusammsn- 
setzung, 

S3 

14. Pharmaseutischa . Zusammsnsetzung nach Anspruch 12 zur Verwendung ais sins Tumoren verhuisnde oder be- 
nandefnde Zusammensetasng. 
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15. PnarmszmJteene ZusammanseEzung nach Ansprueh I2zur Verwendung bei der Verhiitung odsr Behanrjiung von 
Entzundungen, Schrrserzen, TwrwentwicWuog und -mstastase oder von aiiergsebezogensn Krarikhsitan und Leiden 
eines SaugeSars. 

18; Phsrmszeutische Zusamrfisnsatzung, naeh Ansprueh 12 zur Verwersdung bei der Verhutung oder Benandiung von 
Entzundungen, Schmsrzsn, Tumorentwickfung und -meiastase oder von aitergtebszogerien KrankfteiteR und 2u- 
standen aus der Gruppe von GeienksntzGndung, Schieirnbsuteienlzundung, Sportvedetzungen, Sehnenentzun- 
dung. Trauma, AnaphySaxle, crsirurglschen Eingn'ffsn. Niederkunft, MagenschteimhameotzGndung, Dickdarment- 
zundung, dscphagiSs, Bronchitis, Hatsschmerzen, MartdeientzQndung, Fibromyalgia, TMJ, Zahnschrnarzsn, Biut- 
ergOssen, Kre-slaufstorungen, Muskeikrampfen, mOden Fussen, Aiiengien, Giftsumach, insektenblssenund -stichen, 
Astnma, Sonnenbrand, Verbrermungen, ddem be! Diabetes, Wunciisgen, QbsrftgcbiJchen Schnitlan und SchGrfun- 
gers, offenen Wunden, trockener Haut, Sehuppenflechle. Aufrneritsamkaited«82^-Hw>efakti\4t§ts-St6ning«T 
(ADHS), roit Herzerkransungen und Herzschlag verbundener Plaquecildung, yersiarktem Abbsu von Ruckenmerks- 
nsrven naeh Ruekenmarksverleizungsn, postoperativer Adhassonsbitdung, postoperaSver Narbenbiidung. WUnd- 
heiiung. Garsgileribfidung. Alzheirrierscbar Krankftett. HiV, Krebs. Faitsrs und MaarausfeEL 

17, Fharmszeutis-che ZusarfimerssetzLing nach Anspruch 12 zur Verwendung in der Behandiung von EnizG-idungen. 
Schmerzen oder Juckrei: bei einem Saugeiisr. 

18. Pharrnszeutisohe £u3arnmer:set2;jnc nacn Ansppjch 1 2 zur Vswsndung bet der Heir-mung tier Adhasicnsfcasicsde. 

1§, Phsrmazeutische Zusammertssfeursg nach Anspruch 12 zur Vsrwendurtg bei der Hemmang von Tumorbfkiung und 
Tumorraetastase, 

20, Pharmazeistiscrie Zusarnrne.nsstzung nach Anspruch 12 zurVsn.vendt.fng bei der Verhuiung und Behandiuno. von 
Krankhsiters und Zusfsnden. die mit dsn Adhassons-, metastischen oder koronaren Kaskaders verbunden odsr 
a!i9.'gi8bezogen sind, worin die Zusammsrss-sfcijrig die bsnannten kempiexsn Kohlenhydrate als esnzige^ Wirkstoff 
entrtafl 

21, PhsfiT-azeutisohe Zussfnrner'seizung nach Anspruch 20, worlrt disss dsn benannten einzlgan Wsrkstc*f in einer 
Dcsis zwsschen 0.0001 nig und 100 nig enihait. 

22, Pharmazeutische Zusammensetzung nach Ansprueh 20 Oder 21 zur Verwertdung bet der Yerhutung ond Behandiung 
vor. KfankiieUeri und Zusisndsn aus der Gruppe von Gsjenkentzursdung, Magensdileirnnautent^Qndung, Dickdarm- 
entzundung, Osophagstis. Bronchitis, Hsisschmerzerj, Mandeisntzijndung, Sahnensnfzundung, Rbroniyaigie, Son- 
nenbrand, Verbrennungen, Kiefergelenk- {TMJ-) Leiden, Zahnschmerzen, ZannfislKGheriizundung, postcperativen 
Schmerzsn. rnlf Aiiergien und Obsrsmpfir-dijchkelt vsroundsnsir} Jiickrsiz, Gittsiirnaoh, Asthma, Anaphy!a)C8, Nie- 
dsr<ynft. Aufmerksarnksitsdefszit-Hyperak+Jviiats-Storursgeo (ADHS}. rnit Hafrarkrankurgen und Hefzscihiag v-jr- 
bur.dener Piaqu-jbiidung, vsrs.iarktern Abbau von Ruckenmarksnervsn nach RucKenmarKsverlstzungen, postcpe- 
rativer AdhSsionsbiidursg, postcpersitver Narbsnbiidung, Wundheilung, Wundiiegsn, Gsrtgiienbtidung, Aizneimer- 
scner Krankheit, HiV, Kreos, Diabetes, Hautprobiemen weAkne, Schuppenfiachta, Fatten und Haarausfeiil. 



■RsvsndScatrons 

1 , Composition pharmacautique destin6e a una del! vrance craSe ou par Ses muqu-susss comprenant en tantque princspe 
actif una quantite pharmacoiogiqusmsnt efficacs d'au mains un carbobydrats conipbxs selsctsonns a partir du 
groups ccnstitue des gtycosaiTiinog-ycanes. caract&ris-^s esi cs que la compoaliion comprand au moins un gtyco- 
saminoglycana pr»*santant una masse nioiecuiaire supsrieure a 1 000 000 daitons, a condiiion qua ladite composition 
ne contisnne pas una huiie essentieKa an tant que prindpe acttf, la composiSon slant sous ia forme d'un iiquida, 
d'tm gai, d'une seiution, d'une suspension, d'une emulsion, d'une ■pcmmada, d'uns crems, d'un soMa, d'une pqudre, 
d'une gomme, ou d'un nabuiisat, st la ccrmposstiou faisant en oufra partie ds Tun d'une boisson, tfun miiange de 
boisson. d'une boisson sans aicoo!, d'un aliment, d'un supplement nutritlonnei, d'un eoliirfoire, d'un dentifrice, d'un 
gsrgarisms, d'un nehuiisai pour ia gorge, d'un vapcnsateur, d'une gomme macbabie, d'une gomme pouvanf se 
dissoudm, d'une pasiiile poor !a gorge, ds capsules, de compn'rrsss-, de comprim^s pcuvantse dissoudre, de frian- 
dises, bonbons, de d-s r7ious.se.. de pcucira, ou de suppcsitcires ou etant ajoutee a ceux-ci. 

2. Composition phanTiaceutlque sston ia revindication 1 , dans SacueSie iadit au moins un carbohydrate comptexe est 
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d'une purste faibie de sort®- qu'eKa produiraltune response Infiammatoifa dans is test suf i'oeiS d« singe nocturne 
ma is 'is produirait pas de reaction indesiraoia iorsqi/eiie es: appliques sur !a peau ou sur las ^emboanes mucueuses 
de mammiferes. 

3. Composition pharmaceuiique selon ia revendication 2, dans laqueiie tedit w moirwun carbohydrate complex© 
content de 0,8 a 5 % en polds de contaminants. 

4. Composition ssion fa rwendication 1 ou 2, dans laqueiie e; carbohydrate coropfexe est un acde iiyaluronique ou 
un ssS ou bit derive de ceiui-ci. 

5. uompositicsn pharmaceutists selon !a revendioatiofl 1 ou 2, dans laqueiie Sedlt glya>sarfiinog!ycarie est ssieetionne 
3 panir du groups ccnstitue de i'acide hyaiuronlque, de i'bepadne, tiu sulfate d'heoarine. de i'hepann-3 a faibie 
ma-spe rnoiecuiairs, du defmstane-suifats. du chondro-tins-suifats, du gjycosammogiycans polysuifate. d;j ksraiane- 
suifatss, at ds leurs s«is et ds ieurs derives. 

6. Composition pharmaceutlque ssion is reversdication 1 ou 2, laqueiie comprend issdits carbohydrates oompiexes a 
masse raoiecuiaire elsves et au moins un carbohydrate compiexe a masse moieculairs faibie pressn-ant una masse 
mcierufaire dans la plage sitant as 1 000 a mains ds 50 000 ou aiisnt de '00 000 a 500 000 daltons. 

7. Composition pnsrmaceutis.us ssion ia rtsvfcna-cation 6. dans iaque!!e ies carbohydrates corrspley.es 4 masse mole- 
cuiaire eievee e*. a masse moiect.;l3|re fatbie different par ieur structure cfwnique. 

8. Composition phermaeeuttqi*: ssion ia re\endioa;ion d, dans hscj;j snie iesdits carbohydrates completes 3 masse 
rncfecijsai'a elevee et a masse molscvaira faiofe comprennent deux poiy meres de laiiie diffsrert-e des carbohydrates 
compieyes identiques. 

§. Compositon selon ia reveidication 2, dans laqueiie !e an moins un carbohydrate oompiaxe a faibie pur-ate cornier"! 
mains de 98 % en poids d'acide nyaiurortique. 

IS. Composition pharmaceuiique selon ia revendication i ou 2. dans laqueiie e princlpe actif est present suivant une 
proportion d'au moms 0,01 % en pcids/unSe de volume, de preference sutvant one proportion d'au moins 1 % en 
poids/ursite de volume. 

11. Composition phsrmaceutique ssion is revindication 1 ou 2, qui compter*) au moins ur? carbohydrate compiexe 
selactiomre a panir du groups constiiue dun melange de pisp.es de masse -TsoieoLiiaire 6lsv^e et faibie de i'addo 
hyaturonique a falbia purste.suivani una concentration totals comprise entrs 0,5 % et 3,0 % en poids/unite de volume, 

12. Composition pharmaceutique selon i'une queiccnqife des rsvendications 'all, destinee a etre utiilsee err tant que 
medicament pour una application prophylaetique ou therapeutique par i'intermsdiaire d'une deiivrarscs orals ou par 
le& rnuqueuses. 

13. Composiibn pharmaceoiique seion ia revendicatfon 1 2, destines k Stre utilises en tant que composition soutageant 
ia dcuieur. 

14. Ccmpossiion pharrriacsutique ssion la revendicaticn 12, desfinee a etre utilises en {ant que composition preventive 
ou de traiterrsent de tumeur, 

1 5. Composition pharmaoeutique ssion ia revendication 1 2, dsstinee a etre utiiisse dans ia prevention ou is traitement 
s'inftarrtrnstion. ce douieur de deveicppemsntet de dissemination mfliasiatique de tumeur cu de maladies et d'etats 
«s&oo'.es a i'aiisrgle d : un rnamrniiere. 

IS. Composition phsrmaceutique seion la revendication 12, destines a etre utiiisee dans fa prevention ou !e traitement 
d'hfia-nmatiCKi, de douleur, de deveioppement et de dissemination metasiatiqus de iumeur ou de maia<2:8s et d'etats 
associes a I'allergie s^iecSonnes a partir du groupe constitue d'arthrite, de bursite, de traumatisrnes sportifs, de 
tertdinite,- de^auma, d'artapriylaade, de chfrufg!©. rf'accoudiement, de gasfti^, decoiits, d'oesophagrte, de bronctjite, 
demai de gorge, d'amygdattte, defsbromyaigie, ds syndrome d'articufation temporo-mandirjuiaire (TMJ), de .douleur 
dentsire, de contusion, de circulation mediocre, de crampes muscuiaires, da pieds fatigues, d'ailergies, ds surnac 
veneneux, de picGrss d'insecie, d'asthme, is coup de soieli. de orQiures, d'oederne assooieau dlabete, d'ascarres 
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da decubitus, da coupures et d'ecorchures superfldslles, de pisies ouvertes, da peau seche, de psoriasis, ds 
troubles de deficit de ^attention avec hyperactivity (ADHD), ds formation de piaque assoeiee a des maiadse et 
accident cardiaquss, tie degradation accrue des neffs spinaux apres traumatisms da fa coienns vertebra!©, de ia 
formation d'adharence apres -chii-urgse, de formation de cicatrice apres shirurgie, de cicatrisation, de formation de 
gangSoos. de-ia maiadie d'AtzJiesmsr, du virus ViH, de oancar, de rides, st ds porta de chsveux. 

17. Composition phacmaceutique selon Is reversdicaSon 12, destines a etre uiiiisee dans !» traits-merit d'lnflarnrriaticn, 
ds douieur ou da demangeatson d'un rnammifsre. 

18. Composition pharmacsutique salon ia revsndscatton 12, destirtee a Strs utSISsae dans ('inhibition da ia cascade 
d'adherenea, 

19. Composition phanriseeutique selon !a revindication 12, destines a etre utilises dans i'lnhibition ds ia formation de 
tumeur at de la dissemination metastatique ds tumeur. 

20. Composition pharrnsceutiqua .>e!on ia fsvendicsiion 12. desflnee 5 etre USiisee dans la prevention st ie iraitemerst 
de maladies et d'etats qui sont assoces aux cascades d'adhsrsnos, m^tastatiques on cotonaires oii qui sent 
associes a ass alieruies. ou la composition ccmprand Issdits carbohydrates complexes en tan' que prinospe actif 
unique, 

21. Composition pharrnacesjtiqLte selon ia nivendlcarbn SO, laqueiie corrtpfend teais: principe aciif unique a une dose 
comprise antra 0,0001 rrtg et 100 nxj. 

22. Composition pharsroceutlqus teion ia revendicaiion 20 ou 21 : dsstinse a etre utilises dans ia prevention a! Is 
trsltament de maladies et d'etats seiectlonnes a partir du grcupe cor.stltus d'arthrite, de oastrlle. de cc-iite. d 'oeso- 
phagitis, de b'onchite. de msi de gorge, d'arnygdaiite, de iendinlte, da fibromyalgia, da coup de scleii, de coups ds 
ohsleur, du syndrome d'artjcuSsiion iernporo-mandibuiatrs iTMJ), da douieur dentslre, de gingivlte. ds dodeur post- 
ch ; njrQksie, ds deroangsaison assoc;ee a des allergies et a une hypersensibillte, de sumac veneneux, d'asthme, 
d'snaphylaxis, d'acco'jcnernsnt, de trouble de deficit ds; I'attantion avac hyperactivite (ADHD J, ds formation da 
plaque associee a das maladie et accident eardtaques, cs degradation accrue des nerfs spinaux apres traumatisms 
de ia ccionne vertsbnala, de formation d'adhersncs apres chirurgie, de formation de cicatrice 3pres diirargie. oe 
cicatrisation, d'escarres de decubitus, tie formation ds ganglions, de la rriaiadie d'.Aizheisnsr, du virus VIH, de cancer, 
de diabste , de probleroes de peatj -els que "acne, \e psoriasis, ies dce$ at \a p-srte de chsveux. 
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